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WESTINGHOUSE HANFORD COMPANY 4 /
WHC-SD-WM-0-J54 REV O 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

6 4.. (2 62 6 2.. ~26 ]Cst < , C-,

instrument: 4,)] !77

Technologist:

Starting Time:

Sample Prep:
Dil 7' ~ C

Procedure/ Rev: Z.

Date: 7 7

Temperature voc

Ending Time: Chemst:

Comments:

Description Lab ID Description Lab ID

2t 12

3 An tz2-- 13
4 14

5 ezy-, -7r , 15

6 4,2 5__ - 572/5t 16

7 44 6-42 2 ii7, 17____

8 18

9 19

10 _ 201 _

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

614-gc -S ./C13 - _ _ _ _ _ _ __ _ _ _ _ _

-'k r- - sh4_____

Analysis:

A-6000-881 (03/921

e/ /



QYV
ANALYTICAL BATCH SUMMARY SHEET

WHO- D-WM-DP-054 REV O
METHOD: DATE START:

LA-503-156 August 17, 1993
PREPARED BY: DATE COMPLETE:

L. L. Fritts August 24, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD 63B43 G620 Am-241 3.05E+1 113.8 9.2

BLANK G621 Am-241 <6.37E-6 47.4 35.6

C-0 G622 Am-241 <6.37E-6 19.3 6.37E-6 45.2

C-1 G623 Am-241 <6.37E-6 16.4 6.37E-6 45.1

C-2 G624 Am-241 <6.37E-6 8.4 6.37E-6 58.4

C-3 G625 Am-241 <6.37E-6 45 9 6.37E-6 35.6

C-4 G626 Am-241 <6.37E-6 44.1 .37E-6 38.1

NARRATIVE: ~ NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

o 620.-5582 102 5 DAY 7-22-93 14:54 23
,1MP d S ae-ad Resel U,-s CPArge Code R

Am241 LA-503-156 % RECOVERY D44B3 0

Sa"". S.:- Cskth'

? _ g ST D

EDP R201 AR001 A

STDO&3 3 ' RESULT 3c -5

STD VAL 2 %REC /13. AZ

3 A-10 11

-7- l

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD

Seiral No- Frike (Trae,) Book Number 58843
G620-5582 1kctmvty o Amr243 T cer in dpm/mL (SPKA) 5655

B D pike (Trace) Volume in mL (spv) 0.100
1386 olume of Sample in mL (ss) 1

Rerun No, Dilution (DF) 11

0 Dilution F.cto (DDF) I

Anaiyst Jkno-241 Arta Peak Height from AEA (W241) 261
JVm-243 Area Peak Height from AEA (1243) 220

* Date (.otal AT Count (AIT) 1 432

08/17193 VT Count Time in Minutes WIN C~dl 30

Jackgro md in CPM (BKG) 6

Am-241 prCi/L = ((C241 * SPKA * SPKV s DF DDF ' (1000mL/4) / ((C43 *SS (22200O0dpm/mL))
pCi/mL = pCi/L / (I)00omL/)
Tracer % Pe = ((AWT / MIN CTd - BKG) ' 2 (C243 / (C241 + C243)) / (STKA ' SPK)) * 100
Relative Counting E-rr = Squar Root of ((1 / C241) + (1/243)) 100

-241 prCi/L -3.05E+01

lm-241 pCi/mL 3.OSE-02

elative counting enor 9.2%

lm-243 Traer Recovery 7.1%

)Data Entry by: Date: 20-Aug-93
Approved by: Date: Qj 1_7

0

Z:

C)

-- p

di6

Form 3 Rev. 1.1 Page 1 of I



WHC-SD-WM-DP-054 REVO
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

q-ii-93

36

BESTAVAILABLE CWPY

423

Gcao- 55- g ,_



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

o 621.-5662 102 5 DAY 7-22-93 14:56 23
t

ee-etn lod. Slad Pesai lmns Ceaqe Code 5Clll,

Am241 LA-503-156 uCi/mL D44B3 0

? Bnt __ L______ _ BIK
fle-1115 C'yI, i ,I .F,

REAGENT BLANK 37 X
COUNT AS uCI/L "AFN' -htOMiP

V3 - S~72 r 7 ATIACH PRINTOUT

A A 1s - A,,1 5els nls

0gi. fl4-r

AM-241: LA-503-156 (D-0) LIQUIDS BLANK
Sellal No |:,pike (T-acer) Book Number 58B43

G621-5682 etivty of Am243 Trer in dpm/mL (SPKA) 5655
Batch ID ie Tcer) Volume in mL (SPKV) 0.050

1386 'olme of Saple ina mL (SS) .1
Rerun No. Jilution Factor (DF) .1

'0 yiest Dilution Factor (DDF) _ _
Anatyst Im-241 Area Peak Height from AEA (C241) 8

*I-243 Area Peak Height fmm AEA (C243) 579
Date Tota AT Count IATOT) 2190

08/17/93 IT Count Time in Minutes (MIN Cn) 30
ackmund in CPM (BKC) 5

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF DDF * (1000mL/4) / ((C243 * SS* (2220000dpm/mt))
pCi/mL = pCi/L / (100mL/)
Tracer % Rec = ((AMT / MIN CTd - BKG) 0 2 * (M43 / (241 + C243)) / (SPKA ' SP) * 100
Relative Counting Enr = Squar Root of ((I / C241) + (1/243)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

Am-241 pCi/L = < 6.37E-03

Am-241 pCi/mL = < 6.37E-O6

lative counlina enor = 35.6%

m-243 Tracer Recovery = 47.4%

Data Entry by: Date: 20-Aug-93
pproved by: - Date: Awta /MjJ

430

i)
CD

Form 3 Rev. 1.1 Page I of I



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

17 - / 7- t-3 >Ft~3

2-1 -3
3d

BEST AVAILABLE COPY

431



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

;~ '/ t7

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

' Sqlal No. pike (Tracer) Book Number 58843
G622-5782 ti'mty of Am243 Tmaer in dpm/mL (SPKA) 5655

Batch iL K pk (Trier) Volume in mL0.050

1386 oume o Sample in mL SS) 1

Rerun No .luion Facor (DF) 1

0 _est Dilution Factor (DDF) 1

Analyst m-241 Area Peak Heieht frm AEA (24) 5
\m-243 Area Peak fleight Frmm AEA (C243) 246

Date |total AT Count fATOT) 1017

08/17/93 kT Count Time in \linuts ( kN Crd) 30

|packground in CPMf (8KG-) 6

Am-241 pCi/L ((C241 - SPKA - SPKV * DFY DDF * (1000m/L)) / ((C243 * SS* (2220000dpm/nQ)

pCi/mL = pCi/L / (1000nmL/L)
Tracer % Rec = ((ATOT / k0N Crd - BKG) - 2 (C243 / (C241 + 0243)) / (SPKA * SPfv)) 100
Relative Counting Error = Square Root of ((1 / 241) + (1/243)) - 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

Am-241 1iCi/L <.6.37E-03

-241 pCi/mL = < 6.37E-06

ealive continz error = 45.2%

-243 Tintr Recovery = 19.3%

Data Entry by: Date: 20-Aug-93

Approved by: Date: ilO2S 14a /

Form 3 Rev. 1.1 Page 1 of 1

432

Ser al No Sarae Pm Oate Tm Isued o Tod

G 622.-5782 102 5 DAY 7-22-93 14:56 23
Ve''n v d Sraa Pemw ucns cage Code a

Am241 LA-503-156 uCi/ML D44B3 0

COUNT AS uCI/L < - 31- (X tA i/

/md (b ,vr% . &
-Ub , 44. .. yv- ~'._A [AlIA Pfk&1IHNi

2,: 3Arjl-Ani!

C

C

Cf)
C-)



WHC-SD-WM-DP-054 FEV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

r -/ ;' -

S -/ -/ Cc$K$- &Z6ct

BEST AVAILABLE COPY

433

Jt /



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

scMa No saemo'c Po'e

G 623.-5762 102 5 DAY
Am241, 

Aca" s"T"Am24 _JLA-503-156

COUNT AS uCI/L X3-

i' /

CA/. - -'

Qale F- Issue Prn'y

15: 3 23

7u2i/ML' -+44B/LD4433 0

C-M

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
- Seilal No, pike (Tnoer) Bomk Number 58B43

G623-5782 ctivitv of Ar243 Toer in dpm/mL (SPKA) 5655
Batch ID nike (Tz-or) Volume in rmL SPNV 0.050

1386 Iolume of Simple in mL (3)1
Rerun No-. jiluition Factor 0)

0 ieest Dilution Factor (DDF)

Analyst Akm-241 Aira Peak Heialht fmm AEA (C41) 5
rn-243 Ama Peak Hei2Iht (mm AEA (C43) 276

Date oU AT Count (AT) 86 0
08/17/93 AkT Count Time in Minites NMN Crd) 3

ackgroundl in CMI (BKG;) 5

Am-241 pCi/L ((C241 I SPKA SPKV * DF * DDF * (1000mL/) / ((C243 SS * (2220000dpm/mL))
pCi/mL = pCi/L / (1000mnL/L
Tamer % Pec = ((ATOT / MIN Cd - BKG) * 2 * (C43 / (C241 + C243)) / (SPKA * SKV)) * 100
Relative Counting Enr = Squam Root of ((1 / C241) + (I/243)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

lm-241 pCi/l = < 6.37E-03

|Am-241 pCi/mL = < 6.37E-06

elative counting error = 45.1%

m-243 Timer Razovery = 16.4%

, /7-
Data Entry by: Date: 20-Aug-93
[Approved by: Date: q f 3j]
Form 3 Rev. 1.1 Page 1 of 1
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WHC-SD-WM-DP-054 REV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

3

'3d
-3

BEST AVAILABLE COPY

435

-Kt

-,5 25t



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

G 624.-5782 102 5 DAY 7-22-93 15: 3 23

Arn241 LA-503-156 uCi/ML D44B3 0
Sr- S.- vo- I

7 /_ __ _ _ _ _ C- 2 _

COUNT AS uCI/L -I M IDE

/"5,,& A~J? 5 3TTACH PR 1NTu~if

X.--aI-,11 2 4-1 A,3~s

'I111Al

5~/ 7 3
/6 17-,)

H

Il
"-v

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Serlat N. |pike (Tracer) Book Number

G624-5782 |ztivity of Am243 Tracer in dpm/mL (SPKAI 56S5
, BatchiD - Epike (Tracer) Volume in mL PKV) 0.

1386 olumn of Sample in mL m)
Ren No. ilution Factor (OF) 1

0 igst Dilution Factor DD) _ _ _ 1
-241 Area Peak Height from AEA _C24_) 3

m-243 Area Peak Height from AEA (C243) 1123

Dte total AT Count (AiM) 545
08117/93 T Count Time in Minutes MN Cfd) 30

ckground in CPM (EK) 6

Am-241 pCi/L = ((C241 - SPKA * SPRV * DF ' DDF' (1000mL/L)) / ((C243 K - (2220000dpm/m))
pCi/mL = pCi/L / (10OOrn/L
Tracer % Rec = ((ATT / MN Crd - 8KG) ' 2 * (243 / (C241 + 243)) / (SPKA SPKV)) 100
Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

NOTE: Reported result is a LESS THAN value using
51. of the Am-243 peak as the Am-241 peak.

$m-241 pCi/L < 6.37E-03

m-241 pCi/mL < 6.37E-06

elative counting errr 58.4%

9--243 Tracer Recovery 8.4%

Data Entry by: C3 K Date: 24-Aug-93
pproved by: Date: 42H I qJJ

Form 3 Rev. 1.1 Page 1 of 1
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WHC-SD-WM-DP-054 REV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

2 -/ 7-23 , -V

BEST AVAILABLE COPY

437



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-# / '/0 & e-.

Se' No 

S ole o
G 625,-57821 102 5 DAY

Am24- LA-5O3- 156

7ale

|7.

uCi/NL
Sa c- 5,'

COUNT AS uCt/L <6.3-Y 10

44( WAJ
I , 4,Jy) -7273

-- A 1 2

HI

T.,n. Issued Pr~orly

22-93 15: 6 23

D44B3 0

C- 3 _________

yst -3 Ana~sI - 4 IA.s 5

/1

H -/Is

I L 1'- Yl

C

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE_
Seril No, Fpike (Tracer) Book Numbler 58343

G625-5782 \ctMty of Am243 T-acer in dpm/nL (SPKA) 5655
55hH pke(Tracer) Volume in mnL -SPV) 0. 05 0

1386 olume of Sample in mL (-,S) 1
7 RenuffN< bilution Factor (F

0 biest Dilution Factor (F) 1
Analyst n-241 Area Peak Height frm AEA C241) 8

m-243 Area Peak Heidlt from AEA (C43) 582
Date total AT Count (ATT) 2005

08/17/93 T Count Time in Minutes (MIN Cd) 30

jaekkpound in CPM (BEG) 1

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF (1000imL/L)) / ((C243 * SS ' (2220000dpm/ml)

IiCi/mt = 1iCi/L / (1000nmL/
Tracer % Ree = ((AMT / MIN CPd - BEG) * 2 * (243 / (C241 + C243)) / (SPKA * SPK) * 100

Relative Counting Evor = Squae Root of ((1 / C241) + (1/C243)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

Am-241 pCi/L = < 6.S7E-03

m-241 iCi/mL - < 6.37E-O6

lative ountinz ernor =35.6%

Am-243 Traer Reovery = 45.8%

.- /-,

Data Entry by: Date: 20-Aug-93

Approved by:di Date: flog{ q/

Form 3 Rev. 1.1 Pdge I of 1

43S
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WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

433



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

G 626.-5782 102 5 DAY 7-22-93 15 7 23
. . .a ,",q J-,1, C'ha'ge Code

Am241 LA-5ea-ire u"lAIL D44830
s

COUNT AS uCI/L < 7X

V3 - 5713V-3'- AJ A4H PRINrOur

T T

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Seriat NG. :Rie |Trce: k %: lr 84

G626-5782 ctivitv of Am243 Tr-r in dpm/mL (SPKA) 5655

Batch I) pi{k: :Tnc, Vlum i ml (SPRV) 0.050

1386r:

Rerun No, bilution Factor IDF)1

0 yigest Diluuion Factor ODD)n

z ,Analyst m-241 Ame Peak ffeight from AEA (C24 1)7
Amn-143 Ana P,-,k Heiwht finm AEA (C24 3) 44.1

Date 1taU AT Count (ATOT) 204-9
JkT Count Time in Minutes
],ckiund in CPk{

Am-241 pCi/L = (((241 * SPKA * SPKV * DF * DDF ' (1000mL/0)) / (((243 * SS * (2220000dpm/ml))

pCi/mL = pCi/L / (I000 mL/)

Tricer % P& = ((ATOT / MIN CTd - -BKG) ' 2 ' (C243 / (241 + C243)) / (SPKA - SPKV)) 100

Relative Counting Ei-or: Squar Ret of ((I / C241) + (1/C243)) ' 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

A-241 pCi/L -< 6.37E-03

m-241 pCl/mL < 6.37E-06

ltive coutinn enrro 38.1%

Am-243 Tracer PecoveRy 44.1%

Data Entry by: '7 '-'Date: 20-Aug-93
Approved by: Date: rg/4 /

Form 3 Rev. 1.1 Page 1 of 1

440
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WHC-SD-WtM-DP-054 REV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

441



G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-620-5582

File ID: SD7128.SPC

A N A L Y S I S

WHO-SD-wv :r

Counted on: 8/18/93 @14: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

height
Final
373.4
347.6

6.2
2.2

Peak
Initial

308.002
261.434
166. 294
137.396

center
Final

308.002
261.434
166.294
137.396

Initial
20.000
20.000

180.000
20.000

FWHM
Final

13.518
12.409
2 .000

15.006

Tau
Initial
10.000
10.000
90.000
10.000

Final
7.715
6.869
0.200
0.382

PEAK RESULTS

Peak Centroid
Exp. Obs. Di
5.499 5.501 -0.
5.480 5.501 -0.

5.287
4.849
4.716

ff.
002
021

FWHM
0.06

0.06
0.01
0.07

Count
Rate c/m

6.97

6.31
0.24
0.21

Activity
d/m uCi/ea
47.73 0.215E-04

0. 165E-04
31.11 0.140E-04
1.20 0.541E-06
1.05 0.475E-06

Energy(MEV
Energy r

Effi

DETECTOR CALIBRATION
= 4.084 + (0.0046)*Channel

ange (MeV): 4.084 TO 6.440
ciency = 0.2028 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fi.t
Residuals

Total
7267.0
7267.0
6868.5

398.5

% Recovery
100.000
100.000
94.516
5.484

Analyzed by:

44 2

Z4?

Peak
ID
1
2
3
4

Peak
Initial
386.7
360.8
4.8
3.5

Isotope
Pu238
Am241

AEA
Fract.
0.5074

0.4593
0.0177
0.0156



SPECTRUM SD7128.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC
4

WHC-SD-WM-DP-C54 REV 0

1430.7

2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 .
.... 2

. . . . . . . . . . 1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4431

.2



WHC-SD-WM-DP-354 REV 0

Raw

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
21'
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
4F
49£
511

Data Dump for
0. 0.
0. 0.
1. 1.
0. 2.
2. 2.
1. 1.
0. 3.
1. 2.
2. 0.
0. 2.
3. 0.
2, 2.
1. 4.
3. 5.
2. 2.
2. 0.
0. 1.
1. 2.
1. 2.
5. 2.
2. 5.
2. 3.

16. 3.
10. 14.
22. 25.
78. 82.

200. 217.
33. 20.
21. 13.
22. 31,

152. 156.
133. 129.

14. 17.
0. 0.
0. 0.
0. 1.
2. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

AFA Spectrum:
0. 0.
1. 0.
0. 0.
0. 0.
0. 3.
3. 0.
1. 0.
3. 2.
0. 2.
1. 2.
0. 1.
0. 4.
2. 0.
3. 0.
2. 4.
0. 6.
1. 5.
1. 1.
1. 2.
1. 4.
7. 3.
3. 5.
2. 12.
9. 17.

15. 21.
90. 115.

168. 153.
20. 26.
18. 11.
39. 48.

175, 204,
105. 86.

7. 2.
0. 0.
0. 0.
0. 1.
0. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.

SP:SD7128.SPC
0. 0.
1. 1.
3. 1.
0. 1.
2. 0.
0. 1.
0. 4.
2. 2.
0. 0.
0. 0.
1. 3.
2. 1.
0. 3.
2. 7.
2. 1.
2. 2.
3. 3.
2. 2.
3. 3.
5. 3.
2. 4.
7. 6.
5. 10.

18. 15.
25. 31.

134. 178.
107. 95.
12. 19.
13. 10.
51. 77,
223. 220.
55. 64.
4. 0.
0. 0,
0. 0.
1. 1.
1. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
1.
0.
0.
0.
0.
2.
1.
3.
0.
0.
1.
4.
1.
4.
2.
1.
2.
2.
7.
7.
6.

11.
27,

180.
84.
16.
20.

36.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.
0.

0.
0.
0.
1.
0.
1.
2.
0.
2.
1.
2.
3.
0.
1.
3.
3.
0.
0.
2.
2.
5.
3.

10.
15.
36.

201.
49.
12.
21.
80.

209.
36.
0.
0.
0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
1.
2.
1.
0.
2.
1.
1.
1.
2.
1.
5.
4.
5.
1.
2.
3.
2.
0.
3,
4.

14,
16.
54.

216.
48.
9.

19.
102.
195.
20.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
1.
1.
0.
1.
1.
3.
1.
4.
0.
2.
2.
1.
0.
2.
0.
2.
1.
4.
7.

21.
14.
40.

20

28.
10.
29.

123.
171.
18.
0.
0.
0.
2.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

444



WHC-SD-WMDP-054
G E N E R A L A L P H A E N E R G Y

Rev. 1.10

REV 0
A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
G-621-5682

File ID: SD8349.SPC

Counted on: 8/18/93 @14: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

12.1 12.8 361.308 361.308
36.6 15.1 298.795 298.795

1035.7 1047.0 256.161 256.161
5.3 4.2 127.133 127.133

FWHM Tau
Initial Final Initial
20.000 13.341 10.000
12.000 8.879 6.000
24.000 15.330 12.000

152.000 2.000 76.000

PEAK RESULTS

Peak
ID Isotope
1 Pu236
2 Th228

Am241
3 Am243
4 Np237

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.0123 5.756 5.759 -0.003
0.0107 5.430 5.465 -0.035

5.480 5.465 0.015
0.9709 5.234 5.265 -0.031
0.0061 4.640 4.658 -0.018

FWHM
0.06
0.04

0.07
0.01

Count
Rate c/m

0.32
0.28

25.33
0.16

Activity
d/m uCi/ea
1.70 0.767E-05
2.04 0.921E-06

0.696E-06
1201.83 0.541E-03

13.94 0.628E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.061 + (0.0047)*Channel

Energy range (MeV): 4.061 TO 6.467
Efficiency = 0.1916 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
13387.0
13387.0
13044.0

343.0

% Recovery
100.000
100.000
97.438
2.562

Analyzed by:

445

I1

Peak
ID

1
2
3
4

Final
3.325
3.325
4.389
0.200



SPECTRUM SD8349.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 3736.6

WHC-SD-WM-DP- 4FREV O

4
4
4
4
4
4
4

. 3
.........3

.......................3 .
..................... .. ..................... .3 .
.........................., ............. .

.. .. ....3

446



WHC- SD-WM-DP-054 REV O

Raw Data Dump for AFA Spectrum: SP:SD8349.SPC
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 1. 4. 2. 0. 1.
21 0. 0. 0. 1. 0. 0. 1. 1. 0. 2.
31 0. 1. 1. 1. 1. 3. 1. 1. 1. 2.
41 0. 0. 1. 0. 2. 2. 1. 0. 0. 0.
51 1. 2. 0. 1. 2. 1. 0. 1. 0. 0.
61 0. 0. 2. 3. 0. 0. 1. 1. 1. 1.
71 1. 2. 3. 2. 0. 0. 2. 2. 1. 4.
81 0. 0. 0. 2. 0. 0. 0. 4. 0. 1.
91 1. 1. 3. 1. 2. 1. 5. 2. 1. 1.

101 0. 0. 2. 3. 0. 2. 1. 3. 4. 0.
111 1. 1. 0. 0. 1. 0. 1. 1. 0. 4.
121 2. 4. 1. 3. 4. 2. 3. 0. 5. 2.
131 1. 2. 0. 3. 3. 1. 2. 3. 3. 2.
141 1. 3. 3. 5. 2. 2. 4. 1. 2. 2.
151 2. 4. 4. 2. 2. 5. 1. 3. 1. 6.
161 2. 2. 2. 2. 5. 6. 7. 1. 6. 6.
171 2. 6. 6. 1. 4. 3. 4. 9. 2. 3.
181 5. 3. 6. 7. 6. 11. 6. 6. 9. 8.
191 11. 13. 11. 13. 8. 7. 11. 14. 14. 5.
201 13. 19. 10. 14. 20. 19. 14. 21. 22. 20.
211 27. 27. 24. 31. 26. 32. 35. 35. 35. 47.
221 37. 40. 51, 55. 52. 71. 72. 66. 88. 102.
231 95. 95. 111. 106. 118. 139. 147. 171. 193. 211.
241 201. 243. 292. 282. 295. 345. 428. 440. 439. 478.
251 492. 518. 536. 553. 563. 567. 57-5 510. 461. 416.
261 333. 273. 193. 148. 135. 78. 64. 76. 36. 27.
271 38. 29, 26. 20. 13. 8. 6. 3. 1. 2.
281 1. 2. 3. 1. 6. 1. 6. 1. 0.
291 5. 4. 1. 8) 3. 6. 3. 3. 6. 3.
301 2. 7. 4. 2. 2. 3. 5. 1. 2. 2.
311 2. 2. 0. 0. 2. 1. 0. 0. 1. 0.
321 0. 0. 0. 0. 0. 2. 0. 1. 2. 0.
331 1. 3. 1. 1. 2. 0. 2. 0. 1. 1.
341 1. 1. 2. 2. 6. 1. 3. 3. 3. .8.
351 8. 3. 5. 10. 4. 4. 4. 7. 5. 8.
361 8. 3. 10. 5. 2. 8. 1. 3. 2. 2.
371 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 1. 0. 1. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
46: 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 1. 0. 0. 2.
481 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0. 447



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

7

ta- 'C Cr?
K, ,>: -~c~

A N A L Y S I S

r., rEv
SAMPLE

G 622-5782
File ID: 9a1173.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

8/19/93 @ 9:54
EA9

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
202.7 202.7
65.3 65.3
10.4 10.4

Peak center
Initial Final

254.365 254.365
228.742 227.809
170.735 170.598

FWHM
Initial Final
12.000 6.234
16.000 5.758
38.000 141.377

Tau
Initial Final
6.000 2.100
8.000 1.196
19.000 15.850

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Am243
2 Pu239

Pu240
3 Np237

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m
0.607 5.234 5.268 -. 0340.03 7.49
0.262 5.143 5.145 -. 0020.03 3.23

5.144 5.145 -. 001
0.120 4.781 4.882 -. 1010.65 1.48

%err
@95
3.3
6.1

14.9

d/m
61.8
26.4
26.4
13.9

Activity
uCi/ea

0.279E-04
0. 119E-04
0.119E-04
0.625E-05

0.988 <--valid peaks only--> 12.20

DETECTOR CALIBRATION

Energy(MEV) = 4.097 + (0.0046)*Channel
Energy range (MeV): 4.097 TO 6.453

Efficiency = 0.1224 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
5930.0
6042.5
5857.4

72.6

% Recovery
100.000
101.897
98.776
1.224

Analyzed by:
JLA

448

G E N E R A L

Peak
ID
1
2
3

Totals:



Spectrum 9al173.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-FJP-054 REVO

3
3
3
3
3
.3
.3
.. 3
... 3
2..3
2.3.
.23.
.3.2
3...
3...
..1.

1...

443

1392.2

.2.

.2.. 2........
1.....
................... 1
...................................................... 1
.................... 1

.2
.2



Raw Data Dump for

61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
3

331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

1 28802.-
0.
0.
0.
1.
2.
0.
1.
5.
2.
0.
3.
1.
5.
2.
4.
8.

16.
24.
22.
21.
27.
53.
93.
54.

157.
40.
10.

0.
0.

(3D
1.
1.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

- 0.
2.
0.
0.
0.
0.
1.
3.
1.
1.
2.
6.
2.
8.
6.
8.
2.

13.
7.

21.
26.
31.
54.
69.
76.

224.
23.
6.
1.
3.
3.
0.
2.
0.
1.
0.
1 .
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
0.
0.
1.
2.
0.
0.
4.
1.
4.
2.
6.
8.

10.
3.

15.
15.
30.
29.
57.
48.
91.

212.
23.

6.
1.
1.
2.
0.
1.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
1.
1.
0.
1.
0.
1.
1.
3.
2.
0.
4.
4 .

10.
7.
9.

12.
13.
22.
24.
34.
69.
63.
95.

192.
20.

1.
0.
1.
3.
0.
0.
2.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
I .
3..
2.
1.
0.
2.
3.
2.
2.
4.
1 .
9.
8.

11-.
6.

15.
18.
24.
41.
70.
48.

e.0,
246 .
21.
2.
1.
2.
1.
0.
1.
1.
1-
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
1

0.
1.
0.
1 .
0.
1 .
0.
4.
3.
3.
1 .
4.
3.
1 .
4.

10.
7.

15.
13.
19.
26.
32.
95.
48.

121.
191.
16.

1.
1.
2.
3.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
1.
1.
0.
0.
1.
1.
3.
4 .
5.

4 .
3.

10.
15.
17.
26.
45.

104.
48.

117.
124.
16.

0.
0.
2.
0.
1 .
0.
0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
1.
0.
3.
0.
2.
3.
3.
1 .
6.
7.
5.
6.
7.

15.
19.
15.
36
13.
71
54

157
8 5.
12

0.
1 .
4.
1 .
*0.
0.

4.1 .

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
1.
2.
0.

3.2.1.

2.
5.
4.
8.
8.

17.
15.
24
16.
34.
60.
90.
63.

137.
64
10.
2.
0.
1 .
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0

LU

Cs)
6

450

AEA Spectrum: 9all73.CNF



-'i. 4

*2- ,*<: C:-,Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
G 623-5782

File ID: 10a2069.CNF

Counted on:
Detector:

8/19/93
AEA10

Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM-DP-054 REVO

@ 9:55

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
233.0 233.0 253.205 253.205

FWHM
Initial Final
10.000 5.075

Tau
Initial Final

5.000 2.242

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.795 5.234 5.262 -. 0280.02 7.12 3.4

Activity
d/m uCi/ea
58.8 0.265E-04

0.795 <--valid peaks only--> 7.12

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.453
Efficiency = 0.1224 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
4302.0
4414.5
3419. 1

882.9

% Recovery
100.000
102.615
79.476
20.524

Analyzed by:
JLA

451

G E N E R A L

Peak
ID
1

Totals:



I Legend: Raw =
Spectrum 10a2069.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-054 REV O

....... 1..

........................... 1

.................................................................1

..................1.

452

1610.5

1



Raw Data Dum
1 28801.

11 0.
21 0.
31 0.
41 0.
51 0.
61 1.
71 0.
81 0.
91 0.

101 3.
111 3.
121 1.
131 3.
141 1.
151 1.
161 4.
171 3.
181 11.
191 9.
201 8.
211 15.
221 22.
231 26.
241 69.
251 241.
261 18.
271 5.
281 2.
291 0.
301 2.
311 0.
321 0.
331 0.
341 0.
351 0.
361 1.
371 0.
381 0.
391 0.
401 0.
411 0.
421 0.
431 0.
441 0.
451 0.
461 0.
471 0.
481 0.
491 0.
511 0.

p for
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
1.
3.
1.
1.
2.
0.
2.
6.
9.

13.
14.
17.
32.
79.

263.
31.

2.
1.
2.
1.
2.
0.
1.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
1.
0.
1.
0.
0.
2.
1.
2.
1.
1.
0.
1.
1.
3.
0.
3.
3.
3.
7.
8.

16.
13.
39.
78.

249.
11.

1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
1.
1.
1.
1.
0.
0.
0.
0.
1.
1.
3.
2.
0.
2.
2.
2.
4.
5.
8.

13.
13.
43.

276 -
0.
1.

1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

10a2069.CNF
0. 0.
1. 0.
0. 0.
2. 0.
0. 1.
0. 1.
0. 0.
3. 0.
1. 2.
0. 2.
1. 1.
1. 3.
0. 2.
1. 1.
1. 2.
3. 2.
2. 4.
4. 4.
3. 9.
8. 12.

17. 10.
23. 12.
18. 16.
46. 38.
97. 108.

242. 173.
22. 13.

3. 0.
1. 4.
2. 1.
0. 0.
0. 0.
0. 1.
0. 2.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

453

0.
0.
1.
0.
2.
1.
1.
1.
0.
1.
1.
0.
1.
0.
0.
2.
4.
0.
8.
7.
7.
8.

37.
33.

120.
123.

15.
2.
3.
4.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0..
0.
0.
0.
0.
0..
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
1.
2.
3.
1.
5.
5.
1.
2.
8.

12.
6.

15.
24.
42.

141.
73.
13.

0.
0.
5.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
2.
0.
0.
0.
1.
0.
0.
3.
2.
1.
2.
6.
7.
5.
6.

1 1.
18.
29.
58.

16 1.
45.
10.

1.
2.
3.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
0.
0.
0.
0.
0.
2.
1.
1.
1.
0.
1.
4.
2.
1.
3.
5.
7.
7.

14.
15.
21.
49.

179.
31.

5.
2.
2.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0

LU

cc

Co
6s



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT . .- EV 0

SAM4PLE
G 624-5782

File ID: l1a3066.CNF

Counted on: 8/19/93
Detector: AEAll
Geometry number: 1
Count time:

@ 9:56

28803. Sec

PEAK ANALYSIS

Peak center
Initial Final

255.374 255.374
232.306 230.014

FWHM
Initial Final
12.000 4.475
16.000 1.948

Tau
Initial
6.000
8.000

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope

Am243

Totals:

AEA
Frac

0.830

0.830

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.234 5.272 -. 0380.02 2.87 5.3

5.156 0.16 34.5

<--valid peaks only-->

Activity
d/m uCi/ea
23.7 0.107E-04

2.87

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.453
Efficiency = 0.1224 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1661.0
1773.5
1457.8
203.2

% Recovery
100.000
106.774
87.769
12.231

Analyzed by:

454

Peak
ID
1
2?

Peak
Initial

100.0
4.9

height
Final
100.0

4.9

Final
2.101
0.573

JLA



Spectrum l1a3066.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-M DP-054 REVO

..... 1

...................... 1

................................................................. 1.

...................................... 1

455

625.8

2
2
12.
.. 2
2..

1..



Raw Data Dump for AEA Spectrum: 11a3066.CNF
1 28803. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. - 0. 0. 0. 0. 1. 0. 0. 1 .
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.

1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. C

61 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.:>
71 L.L .0.0 .0 0 .0
810. 0. 0. 0. 0. 0. 0. 0. 0. 0.

91 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
901 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.

101 0. 0. 0. 0. 0. 0. 0. 0. 0. o. c
i2l 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. C
121 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
131 0. 0. 0. 0. 0. 1. 0. 0. 0. Q. c
141 0. 2. 0. 0. 1. 0. 0. 0. 0. 0.
161 0. 0. 0. 0. 0. 1. 1. 0. 0. 0. C )
171 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.

181 1 . 0. 1 . 0. 0. 0. 0. 0. 1. 2.
191 1. 5. 3. 0. 1. 1. 0. 0. 0. 0.
201 0. 0. 1. 0. 3. 2. 0. 0. 0. 1.
211 2. 0. 3. 0. 3. 2. 1. 2. 2. 6.
221 5. 6. 5. B. 8. 10. 5. 10. 8. 8.
231 7. 17. 5. 12. 7. 6. 9. 8. 16. 16.
241 12. 18. 35. 23. 34-- 32. 51. 51. 5 . 70.
251 65. 82. 91. 98. :L. 106. 113. 77 . 46. 21.
261 18. 11. 10. 10. 4. 6. 5. 9. 5. 7.
271 3. 4. 2. 0. 2. 0. 0. 0. 0. 0.
281 0. 11 . 0. G.0. 1 . 0. 0. 1,

2 10. 0. 1. . 0. 2. 2. 0. 1.
301 1 . 1 . 1 . 0. 0. 0. 0. 0. 1.
3- 1. 0 . I1. 0. 1 . 0. 0. 0. 0. 0.
3 0. 0.9 0. 0. 2. 1. 0. 0. 0. 2.
331 0. 0. 1. 0. 1. 1. 1. 0. 4. 1.
341 1. 0. 2. 1. 2. 2. 1. 3. 2. 2.
351 5. 0. -3. 3. 0. 2. 3. 6. 3. 2.
361 5. 5. 6. 3. 2. 2. 4. 2. 6. 1.
371 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 1. 0. 1. 2. 0. 0.
481 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

45G



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
G 625-5782

File ID: 12a4066.CNF

Counted on: 8/19/93
Detector: AEA12
Geometry number: 1
Count time:

A N A L Y S I S

@ 9:57

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
532.1 532.1

Peak center
Initial Final

253.192 253.192

FWHM
Initial Final
12.000 6.102

Tau
Initial

6.000

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Am243

AEA
Frac

1.008

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.234 5.262 -.0280.03 26.33 1.7

Activity
d/m uCi/ea
217.3 0.979E-04

1.008 <--valid peaks only--> 26.33

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.453
Efficiency = 0.1224 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
12538.
12650.
12637.

0
5
8

-99.8

% Recovery
100.000
100.897
100.796
-0.796

Analyzed by:

457

Peak
ID
1

Totals:

Final
1.284

JLA



1 Legend: Raw =
Spectrum 12a4066.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-OS4 REVO

.1
...................1
.................................... 1 ......
.. ....................................................... 1.
.............. 1

458

3921.8

1



for AEA Spectrum:
1 28802.

i1
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491

0.
0.
0.
1.
1.
1.
0.
1.
0.
1.
3.
2.
1.
1.
1.
9.
6.
7.

15.
15.
26.
49.

113.
314.
493.

55.
10.

1.
2.
4.
0.
0.
0.
1.
8.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
2.
0.
1.
1.
5.
4.
1.
5.
6.
8.
9.

38.
53.

124.
348.
557.

67.
6.
2.
4.
5.
0.
0.
1.
0.
5.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
1.
0.
0.
2.
0.
2.
1.
0.
3.
3.
2.
5.
3.
8.
9.
6.

13.
20.
28.
58.

137.
426-

42.
0.
2.
3.
1.
0.
0.
0.
1.
1.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
1.
0.
1.
0.
2.
0.
3.
0.
1.
0.
5.
2.
5.
7.

15.
14.
29.
41.
76.

198.
422.
563.

35.
1.
3.
5.
1.
1.
0.
2.
3.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

433

0.
0.
1.
0.
1.
0.
0.
1.
2.
0.
4.
3.
1.
3.
6.
4.
9.

11.
11.
12.
23.
37.
82.

220.
472.
448.

33.
1.
3.
2.
1.
0.
0.
0.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.,
1.
0.
0.

0.
0.
0.
1.
1.
0.
1.
2.
2.
1.
1.
0.
4.
1.
5.
0.
7.
6.

10.
14.
20.
50.
77.

203.
452.
341.

27.
1.
3.
5.
4.
0.
0.
2.
3.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0. 0.

0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
0.
4.
2.
4.

10.
9.
4.
6.

22.
25.
45.
86.

218.
470.
198.
29.

2.
5.
3.
0.
0.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
0.
1.
2.
0.
1.
0.
1.
1.
2.
2.
2.
6.
7.
8.

11.
19.
.31
51.
9 8.

265.
460.
111.

16.
1.
5.
3.
0.
0.
1.
1.
2.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.

1.
0. 0
2.>
0. C
0.
0. 'A

1.
2. c
2.
2.
0. ~
1. C';
5. Ct

5.
6.

10.
15.
19.
18.
48.

111.
296.
436.

80.
11.

0.
5.

0.
0.
1.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.0.

Raw Data Dump 12a4066.CNF



52 k.~92J

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
G-626-5782

File ID: SD2169.SPC

Counted on: 8/19/93 @10: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial

360.217
301 .627
254.860
115.060
90.359

Final
360.217
301.627
254.860
115.060
90.359

FWHM Tau
Initial Final Initial
20.000 13.844 10.000
12.000 3.209 6.000
24.000 23.722 12.000
164.000 2.000 82.000
8.000 0.200 4.000

PEAK RESULTS

Peak Centroid
Obs.
.740
.470
.255
.612
.499

Di
0.
0.
0.

Exp.
5.756
5.480
5.234

ff.
016
010
021

FWHM
0.06
0.01
0.11
0.01
0.00

Count
Rate c/m

0.16
0.14

24.08
0.30
0.00

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + (0.0046)*Channel

Energy range (MeV): 4.083 TO 6.438
Efficiency = 0.1993 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
12799.0
12798.3
12340.5

457.8

% Recovery
100.000
99.994
96.418
3.576

Analyzed by:

460

r -

Peak
ID
1
2
3
4
5

Peak
Initial

5.7
26.7

781.0
5.9
0.3

height
Final

6.0
14.7

803.0
7.8
0.1

Fi
2.
2.
5.
0.
0.

nal
952
952
505
200
200

Isotope
Pu236
Am241
Am243

AEA
Fract.
0.0066
0.0057
0.9756
0.0120
0.0000

d/m
0.84
0.76

1098.30
1 .49
0.00

Activity
uCi/ea

0.377E-06
0.341E-06
0.495E-03
0.671E-06
0. 107E-08



SPECTRUM SD2169.SPC
I- LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

WHC-SD-WM- DP-04 REVO

3030.2

.3
3

...................3

......................................3 ..

.............................................................3

.................................................3
...3

461



WHC-D-W rDP-054 REV 0

Raw Data Dump for AEA Spectrum: SP:SD2169.SPC
1 0. 0. 0. 0. 0. 0. 2. 1. 1. 0.

11 0. 1. 0. 0. 0. 0. 1. 1. 0. 0.
21 1. 0. 0. 1. 0. 0. 1. 0. 0. 0.
31 0. 1. 1. 1. 1. 2. 2. 0. 0. 2.
41 1. 1. 1. 0. 0. 2. 2. 1. 0. 0.
51 1. 0. 1. 0. 1. 3. 3. 1. 1. 1.
61 0. 0. 0. 2. 2. 2. 1. 1. 2. 1.
71 1. 1. 2. 0. 3. 2. 0. 1. 4. 1.
81 2. 0. 1. 1. 0. 3. 3. 1. 3. 3.
91 4. 0. 1. 1. 1. 2. 2. 1. 2. 1.

101 3. 1. 3. 6. 1. 6. 1. 1. 3. 3.
111 3. 3. 4. 1. 5. 2. 3. 5. 1. 2.
121 1. 3. 4. 1. 4. 2. 4. 2. 4. 3.
131 3. 1. 3. 3. 7. 3. 0. 5. 9. 4.
141 2. 3. 7. 6. 3. 6. 6. 5. 5. 11.
151 6. 5. 5. 3. 8. 10. 8. 6. 7. 15.
161 3. 8. 5. 7. 7. 11. 7. 9. 9. 9.
171 9. 7. 6. 10. 8. 9. 11. 6. 12. 12.
181 10. 17. 7. 8. 21. 20. 16. 21. 18. 20.
191 20. 17. 21. 15. 19. 15. 28. 21. 18. 19.
201 25. 24. 31. 27. 22. 27. 28. 32. 31. 34.
21' 28. 34. 53. 40. 32. 45. 46. 36. 53. 60.
2, 66. 63. 62. 59. 78. 71. 87. 93. 114. 95.
231 122. 95. 126. 169. 146. 159. 187. 176. 200. 208.
241 251. 22. 282. 271. 319. 335. 363. 367. 389. 404.
251 397. CAlL 418. 401. 388. 393. 396. 382. 348. 300.
261 283. 266. 201. 162. 121. 135. 104. 66. 63. 48.
271 36. 33. 16. 15. 6. 9. 12. 6. 7. 6.
281 1. 5. 3. 1. 1. 2. 1. 1. 2. 3.
291 4. 2. . 3. 2. 1. 5. 4. 3. 1.
301 3. 5. 7. 2. 1. 2. 2. 0. 7. 3.
311 1. 0. . 1. 0. 0. 0. 0. 1. 0.
321 1. 1. 0. 0. 1. 0. 1. 1. 1. 0.
331 1. 0. 1. 1. 0. 3. 0. 2. 0. 0.
341 0. 0. 1. 1. 0. 3. 2. 4. 2. 4.
351 5. 1. 3. 2. 3. 3. 2. 2. 2. 4.
361 5. 2. 1. 4. 2. 1. 1. 0. 0. 1.
371 0. 0. 2. 0. 0. 0. 0. 0. 0. 0.
381 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 1. 0. 1.
421 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
431 0. 0. 1. 1. 0. 0. 1. 0. 0. 0.
441 1. 0. 0. 0. 0. 0. 0. 1. 0. 1.
451 0. 0. 0. 0. 0. 0. 2. 0. 1. 0.
461 0. 0. 1. 0. 1. 0. 0. 0. 0. 0.
47' . 0. 0. 2. 0. 0. 0. 1. 0. 0.
4 0. 0. 1. 0. 0. 2. 1. 0. 0. 0.
491 0. 0. 1. 0. 0. 1. 0. 0. 0. 0.
511 0. 0. 462



WESTINGHOUSE HANFORD COMPANY

WHC-SD-WM-DP-054 REV O 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Anlajysis: Sample Prep:

Instrument: (J !327)3 7 Procedure/ Rev: D

Technologist: 7( (2 Date: Fl-z !/

Starting Time: 673 0 Temperature

Ending Time: /3 0 Chemist:

Comments

Description Lab ID Description Lab ID

1 11

2 12

3 7-14L- C 13
4 7 14

5 - 15

6 7G 1_6

7 0- 17
8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

L 7-S Ll (,~2_ ),o,/

S \ X7L/3 .c/t6,/___________________

A-6000-881 03192)



ANALYTICAL BATCH SUMMARY SHEET
VVHC-SD-WjM-Dp-p54 RFV 0
METHOD: DATE START: 4 -

LA-503-156 August 28, 1993
PREPARED BY: DATE COMPLETE:

L. L. Fritts August 31, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD 63B43 G628 Am-241 2.71E+1 101.1 3.8

BLANK G629 Am-241 <1.27E-5 10.1 38.2

C-5 G630 Am-241 <1.27E-5 25.4 1.27E-5 38.0

C-6 G631 Am-241 <1.27E.5 66.5 1 .27E-5 40.9

C-7 G632 Am-241 <1.27E-5 25.5 1.27E-5 35.6

D-0 G633 Am-241 <1.27E-5 26 8 1.27E-5 35.5

D-1 G634 Am-241 <1.27E-5 27.0 1,27E-5 37.9

NARRATIVE: ff NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

464



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACF

G62a.-5582 102 5 DAY 7-22-93 |15: 6 23
o-.mc me sc8'e Ce . a

Ar241 -503- 156 RECOVERY D44B3U 1

p,------ 
c- 

- ',-

rn o -- / A 0 TDL

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD]

Serial No. Fpike (Trcer) Book Number 58B43
G628-5582 etimite of Am243 Tmmcer in dpm/mL (SPKA) 5655

:Batch pike (Tracer) Volume in mL (SPKV) 0.1
1758 iolurne of Sample in mL (SS)

Rerun No. biiution Factor (DF) 101

1 h~iiest Dilution Factor (DDfIl 1
Analayt An-241 Area Peak Heizht fom AEA (C241) 1447

-2 43 Ar-a Pe~ak Heizht fm AEA (C4 3) 1374

Data 7lTcL~ AT Count (AMT) 13690

08/29/93 iT Count Time in Minutes (MIN Crd) 30

ckaround in CPM (BG) 6

Am-241 pCi/L = ((241 SPKA ' SPKR DF DDF (1000mL/)) / ((C243 Ss (2220000dpm/ml))

pCi/mL = pCi/L / (100 mL/L) -

Tracer % Rec = ((ATOT / MIN CLd - BKG) * 2 '(243 / (C2 41 + ( 43)) / (SPKA SPKV)) 100
Relative Cobnting Erior = Square Root of ((1 / C241) + (I/C243)) ' 100

Am-241 pCi/L 2.71E+01

--241 pCi/mL 2.71 E-02

lative coumtinc en-or 3.8%

Am-243 Tracer Recovey 77.6%

Data Entry by: Date: 30-Aug-937
Approved by: Date: *y,31, 943
Form 3 Rev. 1.1

465
Page 1 of 1

E

STDI$363V-'3 RESULT C2* iK

STD VALJ&,$0,- %REC /O//7C
59<Wq3 ,0.- 1

\ -,J rv03

FRN r~

LU

IS)
C
0~
C

C
CD

cS

5:



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

2F-L

T o J (C- P89- 5 5 )

BEST AVAILABLE COPY

466



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

G 629.-5682 102 5 DAY 7-22-93 15:10 23

Am241 LA-503-156 uCi/ML D44B3

-g----BLK

REAGENT BLANK </.,27 y Ctci ERUN
COUNT AS uCI/L

Aralys _...--- A ast 2 An . lysi 3 Araiysl -4 An'ysi 5

AM-241: LA-503-156 (D-0) LIQUIDS
:-nSerial No. ::pike (Traer) Book Number 58B343

G629-5682 ctivity of Am243 Tracer in dpm/mL (SPKA) _ 5655
tSU ie (Tmcer) Volume in miL (SPKV 0.1

1758 olume of Sample in mL (SS)1

Ren No bilution Factor (DF)

igt Dilution Factor (DOF)

Anayst Arn-241 Ara Peak Height fmm AEA (C41)

m-4 AaPekHeight frmm AEA (C243) 366

Date total AT Count (AMT) 902
8A2S493 AT Count Time in Minutes (MIN Cd) 30

Ii A b'i) ackomund in CPam (DK) 1

Amn-241 iCi/L = ((C241 * SPKA t SPKV * DF ' DDF (I 000mL/Q) / ((C243 SS ' (2220000dpm/mL))

IiCi/mL = 1CI/L / (1000 imL/Q
Tmer % Ree = ((AMT / MIN Md - BKG) - 2 (C243 / (C241 + C243)) / (SPKA - SPKV) 100
Relative Counting Enor = Squar Root of ((I / C241) + (1/C243)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

F-241 1pCi/L = < 1.27E-02

Am-241 iCi/niL < 1.27E-05

elative counting error - 38.2%

Am-243 Tacer Recovery = 10.1%

Data Entry by: Date: 31-Aug-93

pproved by: Date: Awg. ffl, /ff3
Form 3 Rev. 1.1 Pige I of 1
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WHC-SD-WM-DP-054 REV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

cl < -
G-C)a9'- &A '

BEST AVAILABLE COPY

468



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACF

se' al NO Sa-cle Pn nI

G 630.-5782 102 5 DAY

Am241 LA-503-156

?771, - /

COUNT AS uCI/L
;yg/; *..,

uCI/ML

ch.e coad e

D44B3 I

C-5

4.Q ,y% 2 ",?3 l~j AnaL,31

Anal, ~ ~ H, IISAa~r2Aa~l 
nl~

Oar~

YA9 V
tC:n10 Z /

AM-241:LA-503-16 (D-) LIQUIDSSAMPLE
S No pk Me)Bo-Nr~r58B43

G630-5782 ctivily of Arn243 Tracer in dpm/mL (SPKA) 5655
Ram JV ike fTm-aeer) Volume in mLt (SPKv) .1

1758 oume or Sample in mL (SS) 1

*Rru No Iiluion Factor (F

1 test Dilution Factor (DDE) 1

nyst -241 Area Peak Heiqht from AEA (C241) 7

Am-243 *u-ea Peak Heizlt from AEA (C243) 550
Date frotal AT Count (ATOT) 2362

08/22193 AT Count Time in Minutes (M[N Crd) 30

Jk-V I Backzmlnnd in CPF (BKG) 6

An-241 pCi/L ((241 * SPKA I SP * DF * DDF ' (10OmL/L)) / ((C243 SS (2220000dprn/mL))

pCi/ml= pCi/L / (I000rnL/L)
Tracer % Rec = ((ATOT / MN CCd - BKG) * 2 * (243 / (0241 + C243)) / (SPKA SPKV)) ' 100

Relative Counting Error = Square Root of ((1 / 0241) + (1/C243)) ' 100

NOTE: Reported result Is a LESS THAN value using

5% of the Arn-243 peak as the Am-241 peak.

Am-2 41 pCi/L < l.27E-02

-241 pCi/mL < .27E-05

ve coutinK enor 3o.0%

Trer Recovery 25.4%

(Data Entry by: Date: 31-Aug-93

ppraved by: Date: 31 /"-I

Form 3 Rev. I.1
469

7-22-93 15:12 23
C
LU

0i:

0

C')
6
0.

ZO-
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WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

' F "i I

G 63o0- 5JZ

BEST AVAILABLE COPY

470



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/0

Se6al No Sam58 e P.n

0.rnnaro CI A)qCd Sland ad flsuit Unit Charge Code Pern,

Am241 LA-503-156 uCi/ML D44B3 1

-? / 
-

.. " " 1- 0 ",rrfl-

COUNT AS uCI/L -'12-7 X I0
2yw/3 ,/t.0 1 T Fr f

e4 fidr,, /. 0 -

Araly Analyst -2 Anlysi - 3 Analyst -4 Analyst- 5

T, lsud P y

Care r,- CdIr-clerel

YQ? yj _____

54 3> 'S err

AM-241: LA-503-156 (D-0) LIQUIDS -AM5LE

kSera No 'pike (mTcer) Bok Number 58B43
G631 -5782 |cimt of Am243 Tacer in dpm/mL (SPKA) 5655

* -. Batch JD pike (Tar) Volume in ml, (SPNV) 0.1
1758 Rolume of Sample in mL (5S) 1

Rerun No. Eilution Factor (DF) 1
1 izest Dilution Factor (DDF) 1

Anyst n-241 Ara Peak Height I'mm AEA (C241) 6
-243 Ana Peak Hliht fmim AEA (243) 1190

Date otal AT Count (ATOT 5853
081-93 T Count Time in Minuts (NW CLd) 30

4 J( u ~ackground in CPM (BKG) 6

Am-241 pCi/L = ((M41 * SPKA * SPKV ' P * DDF (1000mL/L)) / ((C243 SS * (2220000dpm/mL))

pCi/ml = pCi/l / (I00amL/)
Tracer % Re = ((ATOT / MIN CMd - BKG)-* 2 (C243 / (241 + C243)) / (SPKA * SPKV)) 100

Relative Counting Ermr = Squav PRot of ((1 / C241) + (1/243)) ' 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

5-241 pCi/I. = < 1 .27E-02

-2 41 pCi/mL = < 1.27E-05

live countint err 40.9%

-243 Tracer Recovery 66.6%

Data Entry by:
pproved by-

Form 3 Rev. 1.1

C.

L
0

-c
0

C/)

6

471
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WHC-SD-WM-DPS-4 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

7tJ ~~L%9/$)n

-6 0 6 3/'- SX#As

BEST AVAILABLE COPY

472

so5
70



PLACE ANALYTICAL CARD :N BOX BELOW-DO NOT WRITE IN SPACE

7 7//

[>19

'y,_-, | 3- _ 04 ~Jq

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

. Seral No. I pike (Tracer) Book Number 58143
G632-5782 etivity of Am24B Trcer in dpm/mL (SPKA) 5655

ch ID [pike (Tacer) Volume inmL (SPKV) 1
1758 Jolume of Sample in mL (SS) I

Rerun No. Dilution Factor (DF) 1

1 eigst Dilution Factor On 1

Analyst lrn-241 Area Peak Height fim AEA (241) 8
1km243 Aea Peak Height frnm AEA (C43) 690

-. Date, otal AT Count (AOT) 2214

08(-/93 NT Count Time in Minute (MLN CTd) 30

' i-AlA I ackmrand in PM1

Am-241 pCi/L= ((C241 * SPKA * SPKV " DF * DDF (1000mL/Q) / ((C243 SS * (2220000dpm/nmL)

pCi/mL = pCi/L / (10OmL/Q
Tracer % Rec = ((ATOT / MIN CPd - BKG) ' 2 ' (C43 / (C241 + C243)) / (SPKA * SPKV) 100

Relative Counting Errr = Squar Root of ((1 / C241) + (t/243)) " 100

NOTE: Reported result is a LESS THAN value using
5% of the Am--243 peak as the Am-241 peak.

241 pCi/L < 1.27E-02

-241 iCi/mL < 1.27E-05

lative counting eror 35.6%

m-243 Tracer Recovery =25.5%

Data Entry by: Date: 31-Aug-93

pproved by: Date: W/w
Form 3 Rev. 1.1 473 P e 1 of 1

Se,a o S-aw, IP Date Te'ud PO" y

G 632.-5752 102 5 DAY - 7-22-93 15:13 23
vmcaon A ml~o0 on .3r Riehh1 U7', C'a e CoIe n

Am241 LA-503-156 uCi/ML D44B3 1
S , o7 S , 

Cu 'Tn e ' IC

COUNT AS uCI/L 7 ~ 1t Q/ RERUN
Syg ,soot )4/,

0
I-li

r

C

'C-
-ft
~2~

0
Co

6
zi-:
~2O~



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

Va - --- -

__ - I
Cc 2,3 - 62(2&

BEST AVAILABLE COPY

474



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

SeaI No Sm-We Pomet

G 633.-5782 102 5 DAY

Am241 LA-503-156 uCi

DaI Tme 111u8d Po,,t7-22-93 15:13 23

/lL D44B3 1
sOle Sooe 0

COUNT As uCt/L St/.7J( /OtAL / ILI{ 1
SS0V3 .moo.j /AF/ /

Aea',yst I

Oaia

72*

HISV 2

7 C,,f I 1116

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

...Sra o.:.. 5pike (Tracer) Book Numbher5B4

G633-5782 ctmty of Am243 Tracer in dpm/mL (SPKA) 5655
Batch 10 oi'e (Tracer) Volume in ml (SPKI) 0.1

1758 nolume of Sample in m1

Ren No, ilution Factor (DF) 1

1 biwest Dilution Factor (DDF) 1
Anyst r-241 Area Peak Height from AEA (241) 8

-243 Area Peak Heicht from AEA (C2 4 3) 960
Date oUa AT Count (AMT) 2469

08/28/93 T Count Time in Minutes WD; Cd) 30
i5 3; kuround in CPM 6

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF DDF * (1000mL/)) / ((C243 6 ss I (2B20000dpm/mL))

pCi/mL = 1Ci/L / (1000 mL/Q
Tracer % Pec = ((ATOT / M[N CPd - BKG) - 2 - (243 / ((241 + C243)) / (SPKA I SPKV)) * 100

Relative Counting Error = Squae Root of ((I / C241) + (1/243)) - 100

NOTE: Reported result is a LESS THAN value using

5% of the Am-243 peak as the Am-241 peak.

-241 pCi/L - < 1.27E-02

n-241 pCi/ml = < 127E-05

elative ountinz error = 35.5%

m-243 Traer Recnvery = 26.8%

D by: Date: 31-Aug-93

Approvedby: Date: ii iflY,/,j
47

0
1]

0

C
Co
6
4,.17 111a' --- - -
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WHC-SD-WM-DP-054 REVO
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

V2- 7-q-3

3ec
C6 35- &)Yt

BEST AVAILABLE COPY

476



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se''M No Samol. Po'ni (Cate Tim'. issued P'onty

G 634.-5782 102 5 DAY 7-22-93 15:14 23
MecqodStandard peslt Us C'age Code Pe-uns

Am241 LA-503-156 uCi/ML D44B3 I

? /n /D-1 m

COUNT AS uCI/L <1-7X 0Otu5
5FGt/3 ./00 - )ACH PR NT'U

AnaiyI H's Analyst 2 Analyst - Analyst - Aniyst - 5

be | I

r-,, H't

2/

AM-241: LA-503-156 (D-0) LIQUIDS
**SerlaL No. pike (Tracer) Book Number 58B43

G634-5782 Activity of Am243 Tracer in dpm/mL (SPKA) 5655

K. Batch ID F ike (Tracer) Volume in mL (SPKV) 0.1
1758 Volume of Sample in mL (SS) 1

Rerun No. Mbin Factor (DF) 1

I igest Dilution Factor (DDF) 1

Analyst m-241 Ama Peak Height from AEA (C241) 7

__ m-243 Ara Peak Heizht from AEA (C243) 1221

Date troal AT Count (ATOT) 2486

08124/93 AT Count Time in inutes (MIN CTd) 30

1 IMw-v-3 a3ckrund in CPM (BKG) 6

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF ' DDF " (1000imL/L)) / ((C243 aS * (2220000dpm/ml4))

pCi/mL = pCi/L / (1000 mL/L)
Tracer % Rez = ((ATDT / MIN CTd - BKG) * 2 (C243 / (C241 + (243)) / (SPKA * SPKV)) 100

Relative Counting Error = Square Root of ((1 / C241) + (1/243)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

Am-241 pCi/L = < 1.27E-02

-241 pCi/mL = < 1.27E-05

lative counting error 37.9%

-243 Trcer Recovery = 27.0%

Data Entry by: Date: 31-Aug-93 ]

ppved by:
Form 3 Rev. 1.1

477
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WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

~S4c
6

3a
G & 5 v562cqX

BEST AVAILABLE COPY
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
G628-5582

File ID: 2a2194.CNF

Counted on:
Detector:
Geometry number:
Count time:

A N A L Y S I S

WHC-SD-WVM-DP-054

It

8/30/93 @ 5:36
AEA2

28806. Sec

PEAK ANALYSIS

Peak center
Initial Final

298.405 298.405
253.468 252.044
126.294 125.806
107.389 107.389

In
20
26
70

4

FWHM
itial Final
.000 22.145
.000 19.653
.000 275.568
.000 4.063

PEAK RESULTS
Peak Error Limit: 15%

ID Isotope
1 Am241

Pu238
2 Am243

Pu240

AEA
Frac

0.573

- Peak Centroid
Exp. Obs. Diff. FWHM
.5.480 5.489 -. 0090.10
5.499 5.489 0.010

0.411 5.276 5.271 0.0050.09
5.144 5.271 -. 127

???? 4.677
???? 4.591

Count
Rate c/mn

108.41

%err
@95
0.9

77.71 1.2

2.01 20.3
0.10 97.0

d/m
888

1160
.5
.0

Activity
uCi/ea

0 .400E-03
0. 523E-03

604.8 0.272E-03
598.7 0.270E-03

0.985 <--valid peaks only--> 186.13

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0047)*Channel

Energy range (MeV): 4.086 TO 6.492
Efficiency = 0.1298 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
90763.0
90874.9
90370.3

392.7

Analyzed

479

% Recovery
100.000
100.123
99.567
0.433

by:
EMB

REVO

Peak
ID
1
2
3?
4?

Peak
Initial
1349.7
1075.1

12.2
3.7

height
Final

1349.7
1075.1

12.2
3.7

In
10
13
35

2

Tau
itial
.000
.000
.000
.000

Final
3.110
3.155

88.940
2.032

Totals:



Spectrum 2a2194.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-054 REV O

.2

.2

2
.2...............

1
............... 1 ....
......................

10377.3

......... 1
1

430



for AEA Spectrum:
1 2-8806.

1.
5.
3.
4.
4.
1.
1.
5.
7.

10.
12.
13.
14.
24.
26.
40.
54.
70.

102.
127.
248.
339.
633.
932.

1374.
-9Ti.
484.
746.

1191.
1314.
397.

26.
2.
3.
4.
1.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.

0
1
2
3
6
3
8
6
5
5

14
12
14
18
19
34
45
58
68

104
142
246
384
608
992

1316
881
481
789

1185
1244

295
18

1
3
3
2
1
0
0
0
1
0
0
0
0
0
0
1
0
0

0.
4.
0.
4.
1.
6.
8.
6.

10.
6.

12.
8.

15.
15.
28.
24.
38.
43.
51.

103.
139.
215.
406.
661.

1049.
1337.
770.
494.
839.

1355.
1162.
246.

6.
0.
2.
3.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
1.
1.
1.
0.

1
3
5
5
2

10
4
5
3

10
6

16
13
14
25
30
29
58
90
97

139
249
434
711

1070
1329

686
556
884

1278
1109

184
5
0
3
4
3
0
0
0
0
1
2
0
0
0
1
1
1

1
4
2
2
8
7
5
6
8

14
7

17
17
17
15
27
49
53
81

117
161
307
448
684

1169
1351

651
510
898

1386
1022

145
5
0
2
2
1
0
0
0
0
0
0
0
1
0
0
0
0

3
3
3
3
5
2
7
5
6

10
13
10
21
25
28
28
40
61
66

109
163
290
468
762

1148
1329

558
594
934

1398
867
116

0
0
2
1
1
0
0
0
0
0
0
1
0
0
0
1
0

2.
1.
3.
3.
4.
6.
4.
0.

10.
20.
17.
11.
17.
29.
21.
42.
40.
40.
68.

134.
198.
314.
497.
813.

1211.
1205.

530.
634.

1046.
1380.
820.

64.
3.
1.
4.
4.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
3.
0.
1.
0.

481

5.
3.
2.
4.
2.
7.
7.
7.
7.

15.
13.
15.
17.
24.
30.
33.
48.
53.
75.

128.
195.
310.
495.
838.
306.
123.
537.
647.
021.
341.
687.

65.
0.
3.
3.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.

.1
2
0
8
4
4
3
7
5
7
3

14
12
11
24
42
5 1
56
61

137
200
3 C 1
5 0 1
852

1295
11 34

459
634

11 3 0
1289

544
44

2
0
3
0
1
0
0
0
0
0
1
0
0
0
1
0
0

0. 0.0. 0. 0.

Raw Data Dump 2a2194.CNF
2.
3.
3.
4.
6. 0
5.
4.

10.
8.
7.
7. -i

17.
16.
22.
29. co
35. (
40. -
59.
88.

110.
201.
347.
569.
861.

1311.
994.
460.
685.

1155.
1447.
- 479.

41.
0.
5.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



Westinghouse Hanford Co.

A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
G629-5682

File ID: 4a4795.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

WHC-SD-WM-DP-054 REV 0

67 -3S6f

8/30/93 @ 5:37
EA4

28806. Sec

PEAK ANALYSIS

Peak height
Initial Final
291.9 291.9

Peak center
Initial Final

256.687 256.687

FWHM
Initial Final
12.000 4.251

Tau
Initial
6.000

PEAK RESULTS
Peak Error Limit: 15%

ID Isotope
1 Am243

TL -1s:

AEA
Frac

0.864

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.276 5.292 -.0160.02 7.14

0.864 <--valid peaks only-->

%err
@95
3.3

Activity
d/m uCi/ea
55.6 0.250E-04

7.14

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0047)*Channel

Energy range (MeV): 4.086 TO 6.492
Efficiency = 0.1298 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
3967.0
4141.1
3427.1

539.9

% Recovery
100.000
104.390
86.391
13.609

Analyzed by:

492

G E_ N E
P

R A L

Peak
ID
1

Final
2.815

EMB



Spectrum 4a4795.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

VHC-SD-WM-DP-054 REV 0

.............. 1..
...................................................................... 1
.....................................................................1

483

1416.6



Raw Data
1 28806.
1
1

0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
1.
0.
0.
1.
1.
0.
2.
1.
5.
5.
4.

11.
20.

110.
114.

6.
0.
1.
0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.1
0.
0.

0.
0.

AEA Spectrum:
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
3.
0.
0.
1.
0.
1.
0.
6.
8.

11.
31.

143.
53.

7.
0.
0.
1.
0.
0.
0.
0.
3.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0. 78. 22
0. 0
1. 0
0. 0
1. 0
0. 0
0. 0
1. 0
1. 0
0. 0
0. 0
1. 0
0. 0
0. 0
1 . 1
0. 0
0. 0
3. 1
1. 1
2. 0
2. 1
1. 4

13. 11
13. 13
56. 60

259. 305
19. 19

7. 4
0. 0

cz& 0
1. 1
0. 0
0. 0
0. 0
0. 1
0. 0
0. 3
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0

0. 0. 0.0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
2.
3.
4.
4.

24

15.
4.
1.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.
5.
6.
5.

18.
72.

338.
15.

0.
0.

0

C

1

7449.1

4. 9'.3030l

484

forDump 4a4795.CNF



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

W
DATA REDUCTION REPORT

SAMPLE
G630-5782

File ID: Sa5712.CNF

Counted on:
Detector:
Geometry number:
Count time:

A N A L Y S I S

HC-SD-WM-D-054 REV O

-o//

-

8/30/93 @ 5:38
AEA5

28804. Sec

PEAK ANALYSIS

Peak height
Initial Final
514.6 514.6
13.0 13.0
6.1 6.1

2
2
1

Peak center
Initial Final
56.418 256.418
01.615 199.559
70.410 169.506

FWHM
Initial Final
22.000 15.332
50.000 118.329
10.000 2.587

Tau
Initial Final
11.000 4.384
25.000 44.116

5.000 0.069

PEAK RESULTS
Peak Error Limit: 15%

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/rm
5.276 5.291 -. 0150.07 25.88

5.024
4.883

1.41
1.260.01

0.942 <--valid peaks only-->

%err
@95
1.8
31.0
8.8

Activity
d/m uCi/ea
201.4 0.907E-04

9.7 0.438E-05

27.15

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0047)*Channel

Energy range (MeV): 4.086 TO 6.492
Efficiency = 0.1298 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
13829.0
13941.3
13708.1

120.9

% Recovery
100.000
100.812
99.126
0.874

Analyzed by:
EMB

4S5

Peak
ID
1
2?
3

Isotope
Am243

Totals:

AEA
Frac

0.899
0.0???
0.044



Spectrum 5a5712.CNF
1 Legend: Raw = ..... Modeled Peaks = 1,2,.., etc Display Max.:

-REV

1

1..
............. 1
............................ 1
.... ........................................................1..
......................................................... 1
............. 1

486

3563.4



Raw Data Dump

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

1 23804.
0.
3.
2.
1.
3.
1.
1.
3.
3.
7.
6.
3.
6.

12.
10.

2.
15.
14.
16.
26.
32.
50.
78.

188.
430.
402.

43.
5.
3.

3.
0.
0.
2.
3.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.

0.
1.
2.
3.
1.
0.
4.
3.
2.
4.
5.
2.
5.
5.
5.
4.
8.
9.

16.
13.
18.
36.
66.

100.
185.
460.
387.

35.
1.
3.
2.
2.
0.
1.
1.
0.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.

2
5
3

1.
0.
0.
1.
3.
0.
0.
5.
5.
3.
5.
2.
2.
6.
4.
6.
8.

10.
9.

19.
16.
35.
56.

108.
248.
540.
228.

29.
3.
3.
4.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.

1
2

2

1.
1.
0.
3.
5.
1.
3.
6.
4.
5.
5.
7.
7.
6.
4.
6.
8.
5.
8.

12.
19.
44
64

109.
289.
543.
182.

15.
1.
6.
3.
1.
0.
0.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.

487

1.

1
2
5
1

0..0.
0.
1.
2.
3.
4.
3.
2.
2.
4.
4.
8.
9.
4.
5.
9.

11.
6.

14.
22.
24.
37
85.

146.
340.
517.

81.
8.
1.
2.
4.
0.
1.
1.
3.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.
0.

2.
1.
0.
3.
1.

3.
5.
4.
4
1.
5.
6.
5.
7.

1 1
9.

1 0.
14
14
2 6.
43.
7 1

155
381
510.

77.
6.
2.
3.
0.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.

LIU

C)

C)
X

1
4
4

for AEA Spectrum: 5a5712.CNF



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REP JRT

A N A L Y S I S

WHC-SD-WM-DP-054 REV O

SAMPLE
G631-5782

File ID: 6a6630.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

8/30/93 @ 6:11
EA6

28802. Sec

PEAK ANALYSIS

height Peak center
1 Final Initial Final

1144.8 241.054 241.054

FWHM
Initial Final
26.000 26.009

Tau
Initial
13.000

PEAK RESULTS
Peak Error Limit: 15%

Peak Centroid
Exp. Obs. Diff. FWHM
5.276 5.219 0.0570.12
5.144 5.219 -. 075

Count
Rate c/m

77.14

%err
@95
1.0

d/m
600
594

.3

.3

Activity
uCi/ea

0.270E-03
0.268E-03

0.975 <--valid peaks only--> 77.14

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0047)*Channel

Energy range (MeV): 4.086 TO 6.492
Efficiency = 0.1298 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
37993.0
38109.4
37028.6

964.4

% Recovery
100.000
100.306
97.462
2.538

Analyzed by:

4S8

G E N E R A L

/'
f''

/

Peak
ID
1

Peak
Initia
1144.8

sotope
Am243
Pu240

AEA
Frac

0.975

Final
5. 366

Totals:

EMB



Spectrum 6a6630.CNF
Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WIM-DP-054 REV O

1 1
...........
.......................... 1.....

.... ................................................1..

.. ................................................... 1.

..................... 1

453

8409.0

1
1



Raw Data
1 28802

11 0
21 1

0
4
1

61 3
71 3
81 4
91 2
01 6
11 4
21 5
31 9
41 6
51 12
61 26
71 27
81 46
91 72
01 117
11 237
21 469
31 920
41 1163
51 572
61 93
71 9
81 5
91 5
01 2

2
0

31 1
41 2
51 1
61 0
71 0
81 1
91 0
01 0
11 0
21 0
31 2
41 0
51 0
61 0
71 1
81 0
91 0
11 0

AEA Spectrum:
0.
1.
1.
2.
1.
2.
0.
2.
1.
5.
5.
9.
5.
5.
9.

12.
22.
23.
44.
53.

122.
235.
508.
911.

K1180.
513.

81.
7.
6.

1.
0.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.
0.

0.
1.
2.
2.
2.
2.
3.
0.
4.
6.
4.
6.

12.
5.

12.
11.
29.
25.
46.
78.

122.
256.
541.
982.

1163.
452.

65.
5.
9.
5.
1.
0.
4.
4.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.

0
1
0
4
2
2
1
3
3
6
6
5
5
15
13
24
25
39
44
66

128
324
577

1009
1052

354
36

3
5
3
1
0
1
2
4
0
0
0
0
0
0
1
0
0
0
0
1
0
0
3

1
1

for

430

Dump 6a6630.CNF
2. 1.
1. 1.
4. 2.
5. 3.
3. 2.
0. 2.
2. 6.
2. 6.
5. 1.
6. 2.
7. 2.
2. 7.
7. 9.

16. 9.
13. 15.
14. 17.
19. 32.
47. 28.
51. 51.
83. 101.

152. 158.
298. 330.
575. 627.
027. 1076.
035. 1028.
334. 241.
45. 25.

5. 7.
5. 5.
5. 3.
3. 1.
2. 1.
0. 2.
0. 0.
1. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
5. 8.

0
1
2
2
1
3
2
1
1
4
4
5
7
14
16
19
25
33
58
97

173
348
709

1131
934
218
20

4
8
4
0
1
2
1
1
1
0
0
0
0
0
0
1
1
0
0
2
0
0
1

3
2
3
1
2
1
1
2
6
5
5
6
4
11
14
24
24
33
63
93

205
396
779

1160
806
135
13

9
8
1
0
0
2
1
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1.
1.
0.
5.
3.
1.
2.
3.
8.
4.
3.
4.
9.

14.
14.
18.
31.
41.
76.
94.

218.
393.
796.

1164.
657.

83.
16.

6.
7.
2.
2.
0.
0.
2.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.
0.
0.
3.
0.
0.
0.

1
1
3
7

11
7
1

0

LU

ci

-

1



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

WHC-SD-WM-DP-054 REV O
DATA REDUCTION REPORT

SAMPLE
G632-5782

File ID: 7a7160.CNF -- 7

Counted on:
Detector:
Geometry number: 1
Count time:

8/30/93
AEA7

@ 6:12

28801. Sec

PEAK ANALYSIS

height
1 Final

622.9

Peak center
Initial Final

251.676 251.676

FWHM
Initial Final
20.000 16.043

Tau
Initial
10.000

PEAK RESULTS
Peak Error Limit:

ID Isotope
1 Am243

Pu240

Totals:.

AEA
Frac

0.960

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.276 5.269 0.0070.08 26.66 1.7
5.144 5.269 -. 125

0.960 <--valid peaks only-->

d/m
207 . 5
205.4

Activity
uCi/ea

0 . 935E-04
0. 925E-04

26.66

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0047)*Channel

Energy range (MeV): 4.086 TO 6.492
Efficiency = 0.1298 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
13330.0
13442.5
12797.2

532.8

% Recovery
100.000
100.844
96.003
3.997

Analyzed by:
EMB

431

Peak
ID
1

Peak
Initia
622.9

Final
7.899

15%



Spectrum 7a7160.CNF
1 Legend: Raw - .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM- DP-054 REVO

..1
........... 1

............................................. 1

.. .. .. ... ... ...... ..... .... ... .... ... .. ... ... ... ... .... .... .... ... ..1

.................................... 1
.. 1.

4708.8



Raw Data
1 28801

11 0
21 1
31 0
41 0
51 0
61 0
71 0
81 0
91 0
01 1
11 1
21 1
31 0
41 0
51 1
61 3
71 2
81 3
91 0
01 5
11 13
21 19
31 61
41 271
51 641
61 231
71 26
81 4
91 5
01 7
11 3
21 0
31 0
41 1
51 1
61 1
71 3
81 0
91 0
01 0
11 0
21 0
31 0
41 0
51 0
61 0
71 0
81 0
91 0
11 0

Dump
0
0
1
0
0
0
0
1
0
0
0
0
1
0
2
2
3
1
5
2
5

15
25
73

343
C6 9 0

181
21

3
7
4
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

for AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.
4.
1.
0.
3.
1.
1.
1.
7.
8.

35.
84.

370.
607.
142.

23.
4.
1.
6.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

0. 0.

7a7160.CNF
0. 0

0. 0.

0.
0.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
1.
2.
2.
1.
2.
1.
8.
4.
9.

22.
36.

133.
529.
466.

63.
7.
3.
5.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

0. 0.

433

0.

0.

0.
0.
0.
0.
0.
0. LU
0.
0.
0.
1.
0.
2.
1.
1. 0
1. /
2.6
2.
0.
4.
9.

11.
37.
41.

237.
662.
297.

29.
4.
6.

-1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

WHC-SD-WM-DP-054 REV O
DATA REDUCTION REPORT

SAMPLE
G633-5782

File ID: 8a8378.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

Xc.

C -

8/30/93 @ 6:13
AEA8

28805. Sec

PEAK ANALYSIS

Peak center
Initial Final

254.170 254.170
200.861 200.660
190.735 190.735

FWHM
Initial Final
14.000 7.705
60.000 305.547
4.000 0.100

Tau
Initial Final
7.000 4.324

30.000 93.521
2.000 0.100

PEAK RESULTS
Peak Error Limit: 15%

Penk AEA
Isotope Frac
Am243 0.406

2 ????
3 ????

Totals: 0.406

Peak Centroid
Exp. Obs. Diff. FWHM
5.276 5.281 -. 0050.04

5.029
4.982

<--valid peaks only-->

Count
Rate c/m

27.22
2.39
0.00

%err
@95
1.7
20.4

9616.

Activity
d/m uCi/ea
211.8 0.954E-04

27.22

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0047)*Channel

Energy range (MeV): 4.086 TO 6.492
Efficiency = 0.1298 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
32181.0
42992.6
14212.5
17968.5

% Recovery
100.000
133.596
44. 164
55.836

Analyzed by:

Peak
ID
1
2?
3?

Peak
Initial

863.7
13.7

0.0

height
Final
863.7

13.7
0.1

EMB

494



1 Legend: Raw =
Spectrum 8a8378.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-054 REVO

2
2
2
2
2
2
3
2
2
2
2.
21.
2......1.
2........................1
2. ...................................................................1.
2.....................................1
2.1....

435

6095.6



Raw Data Dump for AEA Spectrum: 8a8378.CNF
1 28805. 0. 0. 13655. 3766. 2. 0. 3. 2. 1.

11 3. 2. 5. 0. 0. 0. 0. 2. 1. 1.
21 1. 0. 1. 0. 1. 3. 3. 2. 3. 1.
3' 3. 2. 1. 0. 0. 2. 1. 1. 1. 0.

0. 1. 0. 2. 3. 0. 0. 1. '. 2. 
bi 3. 1. 2. 4. 4. 2. 0. 3. 3. 1.
61 0. 1. 2. 4. 0. 2. 3. 1. 1. 0.
71 5. 2. 0. 1. 3. 0. 1. 2. 0. 2.
81 1. 2. 1. 1. 0. 2. 2. 1. 0. 1.
91 0. 3. 1. 5. 3. 2. 2. 3. 2. 0.

101 7. 2. 5. 2. 3. 4. 2. 4. 4. 1.
111 3. 5. 3. 3. 3. 1. 4. 3. 3. 2.
121 1. 3. 3. 3. 4. 5. 3. 4. 1. 4. n
131 3. 2. 3. 3. 4. 8. 3. 4. 7. 3. C
141 6. 3. 10. 8. 5. 6. 4. 8. 3. 3. C
151 5. 3. 8. 2. 4. 6. 2. 1. 4. 9.
161 6. 3. 8. 10. 7. 8. 3. 5. 3. 5.
171 6. 6. 6. 7. 3. 11. 5. 4. 5. 12.
181 12. 6. 5. 9. 7. 7. 11. 8. 11. 13.
191 12. 12. 7. 13. 7. 13. 18. 17. 7. 16.
201 12. 18. 8. 15. 9. 12. 11. 13. 20. 13.
211 13. 18. 25. 30. 20. 20. 25. 25. 30. 22.
221 26. 30. 20. 39. 29. 38. 44. 32. 48. 44.
231 61. 60. 66. 70. 77. 77. 106. 107. 130. 146.
241 144. 157. 213. 280. - 369. 426. 484. 609. 681.
251 851. 942. 934. 931. 960.) 867. 753. 591. 410. 318.
261 225. 139. 135. 113. C . 86. 63. 55. 51. 31.
271 37. 19. 16. 11. 4. 4. 2. 1. 0. 1.

281 3. 2. 4. 3. 1. 1. 4. 2. 0. 7.

291 1. 5. 5. 4. 6. 7. 3. 3. 8. 5.

30 1  4. 2. 2. 7. 1. 4. 1. 2. 1.
3 -0. 1. 0. 0. 0. 0. 0. 0. 0. 0.

3z 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

331 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.

341 0. 0. 0. 1. 1. 0. 0. 2. 0. 0.

351 0. 1. 0. 0. 0. 0. 1. 0. 1. 1.
361 0. 2. 1. 2. 0. 0. 0. 0. 0. 0.

371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

421 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.

431 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.

441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

471 0. 0. 0. 1. 2. 0. 0. 1. 0. 0.

481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

491 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.

511 0. 0.

496



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G
Rev. 2.01

DATA REDUCTION REPOR

Y A N A L Y S I S

WHC-SD-W~M-DP-os4 REV oT

SAMPLE
G634-5782

File ID: 9a1203.CNF

Counted on:
Detector:

8/30/93
AEA9

Geometry number: 1
Count time:

"C,

/
@ 6:13

28800. Sec

PEAK ANALYSTS

Peak height
Initial Final
997.2 997.2

Peak center
Initial Final

256.894 256.894

FWHM
Initial Final
10.000 3.898

Tau
Initial
5.000

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Am243

AEA
Frac

0.925

Peak Centroid Count %err
Exp. obs. Diff. FWHM Rate c/m @95
5.276 5.293 -. 0170.02 28.78 1.7

Activity
d/m uCi/ea
224.0 0.101E-03

0.925 <--valid peaks only--> 28.78

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0047)*Channel

Energy range (MeV): 4.086 TO 6.492
Efficiency = 0.1298 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
14929.0
15041.5
13815.6

1113.4

% Recovery
100.000
100.754
92.542
7.458

Analyzed by:

Peak
ID
1

Totals:

Final
1.700

EMB

437



Spectrum 9al203.CNF
1 Legendt Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-054 REV O

1 .
......1..
.......................... 1..

.... ... ... ...... ..... .... .... ... ... ... ... .. .... ... ..... .... .... ... .

.. .. .... ... ...... ...... .. ..... .. ... ... ... .... .. ... ..... .... .... 1

438

5051.2

1



Raw Data
1 28800

11 0
21 0
31 0
41 0
51 1
61 2
71 1
81 0
91 0
01 0
11 1
21 0
31 0
41 0
51 3
61 3
71 3
81 0
91 3
01 9
11 9
21 16
31 74
41 195
51 465
61 285
71 40
81 0
91 0
01 4
11 1
21 0
31 0
41 0
51 2
61 1
71 0
81 0
91 0
01 0
11 0
21 0
31 0
41 0
51 0
61 0
71 0
81 0
91 0
11 0

Dump for AEA Spectrum:
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
3.
0.
1.
1.
2.
4.
5.
7.

10.
28.
69.

204.
578.
186.

30.
0.
1.
3.
2.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
2.
0.
2.
1.
1.
1.
1.
6.
4.

14.
30.
90.

251.
641.
114.

24.
1.
4.
7.
0.
0.
1.
0.
3.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
2
9

0
1
0
0
0
1
0
0
1
0
1
0
0
3
1
1
3
3
3
5
6

13
38

101
346

1114
65

3
0
1
3
0
1
1
1
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0

433

0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
3.
0.
3.
3.

11.
10.
15.
50.

117.
18.

(1221.

2.
0.
3.
3.
1.
0.
1.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0
1
0
0
0
0
0
0
1
0
0
1
1
1
0
1
2
5
3
8
5

23
50

150
415

1130
65

0
0
1
2
1
0
2
1
1
0
0
0
0
0
0
0
0
0
0
0
0
1
0

0.
0.
0.
0.0
0. :
0. LW
0.

0.
0.
1.
2.
1. #
0. O
1. Cl

1.22
3.
3.
2.
8.
7.

23.
68.

159.
471.
534.

77.
0.
1.

1.
0.
0.

1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.
0.

9al2O3.CNF



/02 -5 E
All

WESTINGHOUSE HANFORD COMPANY

WHO-SD-IM OP-C4 REV 0 222-S LABORATORY
ANALYTICAL BATCH / 6

Lab Segment Serial No. Cu5tomer ID:

G430 G43L C-S - IC-7,
Analysis: Sample Prep

A>m 29/ Ito ss?

Instrument: O B53 7 2-3q Procedure/ Rev: -A - 503 ---

Technologist: Z vfLc&r Date: g

Starting Time: 0oLc, Temperature A/R

Ending Time: . 700 Chemist:

Comments:

Description Lab ID Description Lab ID

1 ZnICS Gcc. --55&-Z 11

2 12 O UwT - i R 12_

3 4PtC g3o.-578 13 GUI FOR r

4 PL6 Ga3]. 57&2 14

5 mP 5 63:Z.- 572 15

6 E-,p 433...S7FZ 16

7 >, 63'. - 57eZ 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

4mcM 43343 00L

SPnd 524 /c0#nL_____________ _____

500-_
A-6000-881 (03/92)



WH

501

-SD-WM-DP-054 REV Q ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 August 19, 1993
PREPARED BY: DATE COMPLETE:

L. L. Fritts 'August 24, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD 63B43 G628 Am-241 1.82E+1 67.9 24.3

BLANK G629 Am-241 1.02E-4 08 83.7

C-5 G630 Am-241 4.635 4.1 1.27E-5 54.4

C-6 G631 Am-241 5.66E-5 0.3 1.27E-5 78.2

C-7 G632 Am-241 1.70E-5 2,3 1.27E-5 73.0

D-0 G633 Am-241 <1.27E-5 44.1 1.27E-5 31.8

D-1 G634 Am-241 1.78E-5 5.7 1.27E5 59.7

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSVARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

Rerun requested: The blank is not less than the detection limit and tracer recoveries are very low



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sc~s No5 01l Po~li- D,, a.sue rt

G 628.-5582 102 5 DAY 7-22-93 15: 8 23
pco Srasoa - sCa e Code C

Am241 LA-503-156 % RECOVERY D44B3 0

- /cV_/ -- TD

STD#63 8 Y3 RESULT

STD VAL %4,qQ7 %REC -7 7

Ir El) e d 8 3
OUT FOR RErunpp

i2 <

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD

Serial No pike Tri:) Book Number _ 58B43
G628-5582 ,ctivty or .4n243 Traer in rlpm/mL (SPKA) 5655_

Batch ID pike (Tmicr) Volume in mL (SPKV) 0.1
1666 'olunse of Sample in mL (SS) 1

SRerun No. btilutin Factor (DF) 101
0 igst Dilution Factor (DDF) 1

Analyst m-241 Area Peak Heibht firm AEA (C24t) 29

- 43 AXa Peak Height fitm kEA (C43) 41
77 1 809IDate TalAT Count (AT'T)On

08/19/93 AT Count Time in Minut- (MIN Cd) 30

ackgpnund in CPM (DKG) 1

Am-241 pCi/L = ((C41 - SPKA SPKV * DF DDF ' (1000mL/)) / ((243 SS (2220000dpm/mL))
jiCi/mL = pCi/L / (1000mL/L)
Tracer % PRe = ((ATOT / MIN Cfd - BKG) * 2 (243 / (C241 + C43)) / (SPKA SPKV)) 100

Relative Counting Entor = Square Root of (( / C2 41) + (I /C 43)) 100

Am-241 pCi/L - 1.82E+O1

m-241 pCi/mL = 1.82E-02

Fative countino en-or = 24.3%

-243 Tmer Recovery = 5.4%

apaEntry by: Date: 24-Aug-93
pproved by: TS ' Date: af&qui--M4 Mqjj

Form 3 Rev. 1.1

502
Page I of 1

C

cr

UPR40 AR001



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

U
-, C 66' )g -cs,L

BEST AVAILABLE COPY

5C3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

5 T 75-72
Se~a NoSam're po~ri Dale

G 629.-5682 102 5 DAY ' 7-22-93

Am241 LA-503-156 uCi/tIL

7 Ad +j- /cc-v- _____e

fl'-., C

REAGENT BLANK I0 XD-'4

COUNT AS uCI/L /I,

P-6 # 3& 6 43'J

Qza""

S MV|-

i-n'e limued Prozl

15:10 23

D44B3 0

BLK

OUT FOR RERUN
A,.' , 2A a t - 3 A .y.i . .

rLLL 11

AM-241: LA-503-156 (D-0) LIQUIDS BLANK

G629-5682 ctwity of 4:m43 Tmaer in dpm/mL (SPKA) 5655
Bac ID pike (Trer) Volume in mL (spKV) 0.1

1866 olume of Sample in mrL (ss) 1

Rerun No ilution Factor (DF) 1
0 iet Dilution Factor (DDF) 1

Anaost |m-241 Ara Peak Height firm AEA (C241) 2

Am-243 Ara Peak Heicht fmm AEA (C243) 5
Date .otal AT Cniit (ATO)I 247

08(1993 Count Time in Minutes (MLN CGd) 30

I ckgrund in CPM (BKG) 5

Am-241 pCi/L = ((C241 * SPKA * SPKV * DFl DDF (iDOmL/nL) / ((C243 S S (2220000dpm/m)

pCi/m. = pCi/L / (10D mL/L)
Tracer % Re = ((AwTO / MIN CPd - BKG) ' 2 (C243 / (241 + C243)) / (SPKA SPKV)) * 100

Relative Counting Enor = Squar Root of ((I / C241) + (1/C243)) 1 100

-241 pCi/L = 1 .OZE-01

-241 pCi/mL = 1.02E-04

7tie cunting enor = 83.7%

-243 Trcer Pecevery - 0.8%

Data Entry by: Date: 24-Aug-93

pproved by: Date: "4/'3.
Form 3 Rev. 1.1 PAge 1 of 1
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WHC-SD-WtM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

5ss



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

I[[ 7 7
I SeiaI No Smpie PyiO aTm Ise Pl'i

G 630.-5782 102 5 DAY 7-22-93 15:12 23
Metho Sla '0 le,,Il > Cod 7 llS

AM241 LA-503--156 uCi/ML D4463 0

COUNT AS uCI/L q. 4AX )0-

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Serial No. pike (Tracer) Bok Number BBB43

G630-5782 :cvity of Am243 Taeer in dpm/nL (SPKA 5655
Batch ID 5pike (Tmer) Volume in ml spil 0.1

1666olume or Sample in mL () 1
Rerun N. lton Factor (DF 1

0 iget Diluion Factor (DDF) 1

Analyst .Am-241 Area Peak Height from AEA (241) 4

\m-243 Area Peak Height from AUA (M43) 22

* ata toaAT Count (ATOT) 559
08/19/93 lAT Count Time in Minutes (,%IN CTd) 30

jackgmund in CPM (BKG) 5

Am-241 pCi/L = ((C241 ' SPKA * SPKV * DF * DDF * (1000mL/)) / ((243 SS * (2220000dpm/m))

pCi/mL = pCi/L / (I000mL/4

Tmer % Rec = ((AThT / MIN Crd - BKG) * 2 (C243 / (241 + C243))/ (SPKA - spkV)) 100
Relative Cotunting Ermor = Squan Root of ((I / 241) + (1/C243)) 100

m-241 pCi/L 4.63E-02

-241 pCi/mL 4.63E-05

latve counting error 54.4%

-243 Tracer Recovery =4.1%

Data Entry by: Date: 24-Aug-93
pproved by: 3 Date: ,b?4 )9,LL

Form 3 Rev. 1.1 Pige 1 of 1
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WHC-SD-WM-DP-054 REV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

4<' fi/9- Uf i

515?
To

-5 C

BEST AVAILABLE COPY

507



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

se' No s,"e Pot Osie Is's T, ued p",

G 631.-5782 102 5 DAY 7-22-93 15:12 23
Meo s-, 0eS , c',", Code 0e'

Am241 LA-503-156 uC-IL D4413 0
A, ~-10

COUNT AS uCI/L xk XI D

OUi IOR RERUN
IAs-Iyst 2 A-a,st I4 ~ ,

KI .~r//Z29.
iA')3-OA' 0 5>

.::V.Se1 " 'pike (Tracer) Book Number 58B43

G631-5782 Jmctivitv of An243 Tracer in dpm/mL (SPKA) 5655

Batch ID pike (Tracer) Volume in ml (SPKV) 0.1

1666 J1iolurme o ample in rL (SS) 1

Rerun No. Faction.Far (DF) 1

0 e Diuion Factor (DD) 1

Analyst ..lm-2 Am Peak Keizht from AEA (C241)

Jm-243 Area Peak Heisht ifrm AEA (C243) 9
Date totl AT Count (AMT) 57

8/19/93 ron T::: in \Iin-:., (MIN CTd) 30

Iackrrnind in CPM (2KG)

Axn-241 pCi/L = ((C241 - SPKA - SPKV * DF * DDF * (1000mL/) / ((243 SS * (2220000dpm/ml))

pCi/mL = pCi/L / (I000mL/LQ

Tracer % Rec = ((AMT / MIN Cd - BKG) ' 2 (C243 / (C241 + C243)) / (SEKA SPn)) ' 100

Relative Counting Er-or = Square Rot of ((I / M-41) + (I/c243)) ' 100

7241 pCi/L = 5.66E-02

-241 pCi/mL = 5.66E-05

ative counting error = 78.2%

243 Tracer Recovery 0.3%

ata Entry by: Date: 24-Aug-93

Approved by: .. Date: IN / f)
Form 3 Rev. 1.1 Page 1 of I
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WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

4%- ?/Q ';

57 G" 63 /- -I- ?9

BEST AVAILABLE COPY

503



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

G 632. -5762 L0 AY 7-22-93 lb5:1. 213
. eemnro e dSiar.,ud ReslU ti Charge Code fletoe

Am24I LA-50.3-156 uC!/ML D44B3 0
A m 1'e S .:e C u0 3 1re' 0 "

7 A - 144 _C -7

COUNT AS uCI/L /.70 Y (
Jpix -r 6-3 ~3

OUT FOR RERU2

-'Ir

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

SSerial No pike (Tm r) oo u kml.8B4
G 632 -578 2 inur cf1:MTerl pm/mnL (STUA) 5655

,Batch 10: aFuE :onl (SPKV) 0.1

Rerun No. Iilfto Factor VD)1

0 izet Dihition Factzr (DDF)

nay lm-241 Ama Peak Height from AEA (C241) 2

bm-243 Ama Peak Heiaht im AA (243) 30

Dat Fo~>al AT Coumt (ATOT) 360

081993 ||T Count Time in Minites (VIN Cl'd) 30
jlikround in CPM IBKG;) 5

Am-241 pCi/L = ((C41 * SPKA * SPKV * DF * DDF (1000mL/L)) / ((M43 * SS* (2220000dpm/mL))

pC/ml = pCi/L / (1000mL/)
Trar % Rec = ((ADT / MEN CPd - BKG) ' 2 (C243 / (C241 + C43)) / (SPKA SPKV)) * 100
Relative Counting Enor = Squar Pt of ((i / C41) + (1/M43)) ' 100

A--241 pCi/L 1.0E02

-241 pCI/nl 1.7OE-05

elative counting err r 73.0%

-243 Tnrr Pvery 2.3%

Data Entry by: Date: 24-Aug-9 q

pproved by: Date: Et:a/e2'4 3
Form 3 Rev. 1
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WHC-SD-WM-DP-054 REV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

*ft( ft /9-47SL<

56o
1 6,70;-5St,9 t

BEST AVAILABLE COPY

511



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

5,W. T, 11 1

G 633 -5782 102 5 DAY 7-22-93 15:13 23
Setrernaqc Merhod. S1adard ets C-sr Code Re,,

Am241 LA-503-156 uCt/lL D44B3 0

? 44 c-~ __ D-0

COUNT AS uCI/L / 7x i

OUT FOR rE U

;7

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Seria-,N (Tracer) Book Number S843
G633-5782 ctty or Am243 Ter in dpm/rnt (SPKA) 5655

Batch !Q: rpk (Tracer) Volume in mnL (SPKV) 0.1
1666 olume or Sample in mL (SS) 1.

Rerur;No, ilution Factor (I)F) I
0 gstDltnFatr(D)DF) 1

Analyst: 1-241 Ala Peak Heih fom AEA (C24 1) 10
SJm-243 Area Peak Hei ht firm AEA (243) 1056

Date totai AT Count (A1_T) 3549

208/19/93 T Cnt Time in Minutes (NiEN Crd) 30
|Nckgund in CPM (BK_) 1

Am-241 pCi/L ((C241 * SPKA I SPKV - DF * DDF (1000m/L)) / ((C243 E - (2220000dpm/mt))
pCi/mL = pCi/L / (I000mL/)
Tmer % Rec = ((AMT / MIN Cd - BKG) * 2 * (C43 / (241 + 243)) / (SPKA * SPKV)) ' 100
Relative Counting Eiror = &Suare Root of ((I / 241) + (1/C243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

m--41 pi/L -<71.27E-02

m--241 pCi/ml < 1.27E-05

lative countin errr 31.8%

m-243 Tracer ecovery 41.1%

Data Entry by: Date: 24-Aug-93
pproved by: Date: t g'I jq3

Form 3 Rev. 1.1 Pbge 1 of 1
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WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

?% fV995>

go - /

BEST AVAILABLE COPY

513
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

SeP

G 634.-5782 102 5 DAY 7-22-93 15:14 23

Am241 LA-503-156 i/ML D44B3

? 7 Dc-d _c

COUNT AS uCI/L I r5

P/ q 3

OUT [o BEPUN

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
SerIal NO pike (Tzr) Book Ntmber 58B43

G634-5782 l|iityor Am 2 43 Trcer in dnm/nL (SPKA) 5655
Batch Kpike (Trr) Volume in mL (SPKV) 0.1

1666 olume of Sample in mL (SS) 1
Remn No- lbiltin Fator (DF) 1

0 best Diluton Factor (DDF) 1
Arrsn m-241 MAa Peak Height from AEA (241) 3

Am- 43 A Peak Height from AEA (C24 3) 43

Dato Totad AT Count (ATOT) 666
08119193 AT Count Tme ininsNCd) 30

tk__mund in CPK5

Am-241 pCi/L = ((C41 ' SPKA - SPKV DF * DDF * (1000mL/)) / ((243 * R3* (2220000dpm/mIQ)
pCi/mL = pCi/L / (1000mL/L)
Tracer % Re = ((ATT / MIN Ctd - BKG) * 2 (C243 / (C241 + 243)) / (SPKA - SPKV)) 100
Relative Counting Ermr = Squar Root of ((1 / C41) + (1/243)) * 100

Am-241 _iCi/L _ 1.78E-02

Am-241 iCi/mL 1.79E-O5

Jelative counting enr 59.7%

m-243 Trer Recove___=_ 57%

Data Entry by: . Date: 24-Aug-93
pproved by: 4 Date: 6kWt.24 /f .3j

Form 3 Rev. 1.1 Padge 1 of 1

514

C

C

cI)



WHO-SD-IYM- DP-04 REV
AMERICIUM 241 ANALYSIS - UNDIGESTEu SAMPLE

7 r<19-f 7 Dy,'

66
so - 663--5 ?6D

BEST AVAILABLE COPY

515



G E NE R A L A L P H A E NE R G Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION RFPORT VHC-SD-vMDPfl- 
SAMPLEF

G-628-5582
File ID: SD2176.SPC

Counted on: 8/21/93 @ 8: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

301.764 301.764
261.437 261.437
229.742 229.742
138.952 138.952

Initial
68.000
20.000
24.000
20.000

WHM
Final

65.305
61.346
19.155

213.589

Tau
Initial F
34.000 35
10.000 35
12.000 2
10.000 2

PEAK RESULTS

Isotope
I Am241

Pu238
2 Am243
3 Pu239

Pu240
4 Np237

Np237

AFA Pea
Fract. Exp.
0.1398 5.480

5.499
0.1827 5.234
0.6404 5.143

5.144
0.0372 4.640

4.781

k Centroid
Obs. Diff.

5.476 0.004
5.476 0.023
5.290
5.145
5.145
4.727
4.727

-0.056
-0.002
-0.001
-0.087
0.054

FWHM
0.30

0.28
0.09

0.98

Count
Rate c/m

1.57

2.05
7.18

0.42

Activity
d/m uCi/ea

11.24 0.506E-05
0.661E-05

125.56 0.566E-04
48.41 0.218E-04

0. 218E -04
46.87 0.211E-04

0.146E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel

Energy range (MeV): 4.088 TO 6.443
Efficiency = 0.1483 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
5480.0
5479. 1
5606.0
-126.9

% Recovery
100.000
99.983

102.299
-2.316

Analyzed by:

)

REV

Peak
Initial

43.7

Peak
ID
1
2
3
4

height
Final

40.5
54 .6
188.6

2.9

09
93
5

.1

.1

.1

ina]
.236
.236
.648
.789

DM

516

1
1



SPECTRUM SD2176.SPC'
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 765.5

WHC-SD-WM-DP-054 REV 0

3
. . . . . . . . . . . 3
. . . . . . . . . . . . . . . . . . . . . . . . . . .3
............................I .............3 ....
.....................3 ......

. . .. 1

517

4
4.
4.
4.
43
4.
4.
4.
4.
4.

.3

.3
.3

.3.

2.

.2
.2.



WHC-SD-WM-DP-054 REV 0

Uata Dumip
0.
2.
1.
0.
1.
2.
1.
3.
1.
1.
2.
0.
4.
3.

12.
12.
8.

21.
22.
29.
44.
56.
78.
91.
43.
33.
29.
21.
22.
28.
21.

4.
0.
0.
1.
2.
1 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0. 0.

for AEA Spec
0. 0.
1. 1.
1. 1.
1. 0.
1. 1.
3. 0.
1. 3.
2. 0.
1. 0.
0. 1.
4. 4.
4. 4.
3. 3.
5. 11.
5. 4.

14. 6.
7. 13.

13. 23.
12. 14.
33. 15.
37. 44.
44. 53.
86. 89.
83. 92.
31. 26.
41. 21.
28. 40.
17. 25.
18. 18.
13. 17.
19. 26.

6. 7.
0. 1.
0. 4.
1. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1 .
1. 3.
0. 0.

trum:
0.
1.
1.
0.
2.
4.
3.
0.
2.
2.
2.
4.
2.
5.
2.
4.
9.

12.
16.
24.
41.
50.

103.
74.
13.
24.
20.
24.
16.
25.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

1.
0.
0.

518

SP:SD2176.SPC
0. 0.
1. 0.
0. 0.
1. 0.
1. 0.
1. 2.
2. 1.
2. 3.
2. 2.
2. 2.
3. 1.
2. 3.
1. 2.
4. 6.
2. 4.
7. 10.

13. 6.
14. 16.
17. 29.
30. 26.
37. 41.
63. 48.
84. 93.
85. 65.
19. 24.
26. 25.
25. 21.
15. 24.
19. 29.
18. 14.
15. 17.

4. 3.
1. 0.
0. 0.
1. 0.
4. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.



4< ~ S

- ,44±t' Ca

Y-~; /.2V

A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SA PL E
G-629-5682

File ID: SD3572.SPC

A N A L Y S I S

WHC-SD-WM-DP-~54 REVO

Counted on: 8/21/93 @ 8: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak hei
Initial F

5.2
4.3

ght
inal

3.6
3.2

Peak center
Initial Final

286.240 286.240
270.395 270.395

Ini
52.
16.

FWHM
tial Final
000 58.466
000 5.232

Tau
Initial Final
26.000 24.352
8.000 0.215

PEAK RESULTS

Peak Centroid
Exp. Obs.
5.430 5.394

5.318

Diff. FWHM
0.036 0.28

0.03

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
272.0
271.9
195.6

76.2

% Recovery
100.000
99.962
71.930
28.019

Analyzed by:

G E N E R A L

Isotope
Th228

AEA
Fract.
0.3395
0.6605

Count
Rate c/rm

0.13
0.26

d/m
0.93
1.28

Activity
uCi/ea

0.419E-06
0.578E-06

OM

519



SPECTRUM SD3572.SPC -
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 18.9

WHC-SD-WM-DP-054 REV O

.2.
2

........2 ................ .

.............2 ..............

................2 ........................

.............. I . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . .. .

........... I

.1

5%,

2

2
2.
2
2
2
2
.2

2
2
.2

1.



.... . .. WHC-SD-WM-DP-054 REVO

Data Dump
0.
0.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
2.
2.
0.
0.
2.
0.
4.
1.
0.
2.

0.
0.
0.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

F AEA Spectr
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
1.
3.
1.
1.
2.
0.
0.
0.
0.
3.
2.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.

SP:SD3572
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
2.
0.
1.
2.
2.
1.
1.
1.
0.
0.
1.
0.
0.
2.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
2.
0.

0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
I .
0.
0.
0.
1.
0.
22

4.
3.
3.
2.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.
0.
2.
0.
1.

521



G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-630-5782

File ID: SD4777.SPC

A N A L Y S I S

WHC-SD-M-DP-o54 REVO

Counted on: 8/21/93 @ 8: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak hei
Initial F

38.5
1.6

ght
in a
40.0
1.4

Peak center
Initial Final

241.813 241.813
72.964 72.964

FWHM
Initial Final
40.000 58.608
12.000 2.898

PEAK RESULTS

Peak
In Isotope

Am243
Pu240

2 U 235

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.9914 5.234 5.208 0.026

5.144 5.208 -0.064
0.0086 4.396 4.431 -0.035

FWHM
0.27

0.01

Count
Rate c/m

3.17

0.03

Activity
d/m uCi/ea

227.50 0.102E-03
0. 113E-04

0.38 0.171E-06

DETECTOR
Energy(MEV) = 4.096

Energy range (MeV
Efficiency =

CALIBRATION
+ (0.0046)*Channel
): 4.096 TO 6.451
0.1266 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1670.0
1669.9
1597.8

72. 1

Analyzed by:

% Recovery
100.000
99.994
95.678
4.316

DM

522

1Y

Peak
ID

1
2

In
20
6

Tau
tial
000
000

Fi
3.
0.

nal
535
667
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WHCSD-WM-DP-054 REV 0

Data Dump
0.
3.
4.
2.
0.
2.
2.
2.
2.
5.
2.
3.
4.
1.
6.
6.
1.

11.
5.
6.

11.
18.
11.
16.

18.
5.
4.
2.
1.
2.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

AFA Spect
0.
1.
2.
1.
0.
1.
2.
1.
2.
1.
3.
3.
4.
3.
6.
5.
5.
6.
8.
9.

15;
5.

13.
17.
20.
17.
1.
0.
0.
1.
0.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

SP:SD4777
0.
1.
1.
0.
1.
2.
2.
4.
1.
6.
1.
2.
2.
6.
5.
7.
5.
8.

10.
10.
12.
17.
11.
25.
14.
13.
2.
0.
2.
0.
0.
0.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.



tK g, ~t&t&

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

A N A L Y S I S

WHC-S D-WM-DF-054 REVO

SAMPLE
G-631-5782

File TO: SD5694.SPC

Counted on: 8/21/93 @ 8: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

ak height
ial Final
.1 8.2

Peak center
Initial Final

259.395 259.395

FWHM
Initial Fi
24.000 45.

PEAK RESULTS

Peak
ID Isotope
1 Am243

AEA
Fract.
1 .0000

Peak Centroid
Exp. Obs. Diff.
5.234 5.277 -0.043

FWHM
0.21

Count
Rate c/m

0.36

Activity
d/m uCi/ea
13.00 0.585E-05

DETECTOR
Energy(MEV) = 4.084
Energy range (MeV

Efficiency =

CALIBRATION
+ (0.0046)*Channel

): 4.084 TO 6.439
0.2547 CPM/DPM

TOTAL COUNT DAlA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
302.
302.
182.
119.

Analyzed by:

% Recovery
100.000
99.997
60.291
39.705

DM

525

Peak
ID

Pe
Init
10

nal
987

Tau
Initial
12.000

Final
6. 786



SPECTRUM SD5694.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 36.4

WHC-SD-WM-DP-054 REV O

..1

..... ................... 1.

...... ..................... ....1
. . . . . . . . 1

.1

SZG

..
...
...l.

1



VVHO$D-WM-DP-O54 REV 0

SP: SB5694.SICData Dump
0.
0.
0.
1.
0.
1.
0.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
2.
1.
I.
2.
3.
3.
8.
3.
0.
2.

C2
0.
1.
0.

0.

0.
0.
0.
0.0.
1.
1.
0.
0.
1.
0.
1.
0.
0.

for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
0.
0.
1.
1.
0.
3.

97
3.
3.
1.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

PEA Spect
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
1.
0.
0.
0.
2.
0.
1.
1.
2.
3.
3.
2.
1.
1.
1.
0.
1.
1.
0.
3.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.

527

0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 0.
0. 1.
1. 0.
0. 1.
0. 0.
0. 0.
0. 1
1. :1
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
2. 3.
1. 0.
2. 0.
2. 0.
3. 2.
1. 1.
6. 5.
3. 1.
3. 2.
1. 3.
1. 0.
0. 2.
0. 0.
0. 0.
1. 0.
2. 2.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
4. 0.
0. 1.
0. 0.



A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAPIPL F
G-632-5782

File ID: SD6612.SPC

Counted on: 8/21/93 @
Detector/Geometry number:
Count time: 3000

- 15'
C-)

A N A L Y S I S

\NHC-SD-WM.DP-t4 REVO

8: 0
6/ 1

0. Sec

PEAK ANALYSIS

Peak hei
Initial F

44.5

ght
inal
42.6

Peak center
Initial Final

255.216 255.?16

FWHM Tau
Initial Final Initial Final
32.000 37.093 16.000 12.246

PEAK RESULTS

Peak
ID Isotope
1 Am243

AEA
Fract.
1 .0000

Peak Centroid
Exp. Obs. Diff.
5.234 5.265 -0.031

FWHM
0.17

Count
Rate c/rm

1.33

Activity
d/m uCi/ea

62.27 0.281E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.1938 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Tota
796
795
663
132

.0

.9

.8

.1

% Recovery
100.000
99.989
83.387
16.598

Analyzed by:

5?S

G E N E R A L



SPECTRUM SD6612.SPC
I LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 168.8

WHC-SD-WVM-DP-054 REV O

............ 1
. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

...... ........ .............................. .......... 1. .

...... ..........................................1

.......................1
1..

529



WMC-SD-VM-D-O4 REV O

Data Dump
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
2.
0.
0.
0.
1.
0.
2.
4.

11.
22.
15.
3.
0.
1.
0.
0.
0.
0.
0.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.

2.
0.
0.

AFA Spec
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
4.

12.
24.
18.
7.
0.
1.

0.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.

t rum:
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.

10.
16.
23.
12.
3.
2.
0.
0.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.

SP:SD6612.SPC
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 1.
0. 1.
3. 2.
4. 4.
8. 7.

19. 13.
23. 24.

9. 7.
3. 3.
0. 3.
2. 0.
0. 0.
0. 0.
1. 0.
K4.40.

2.

0. 0.
0. 0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

1.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.

0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
3.
1.
2.
0.
3.
2.
3.
0.

10.
23.
18.
11.

2.
4.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.

1.
0.
1.
0.
1.
0.

530



4
C: -,

~2

G F N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

A N A L Y S I S

IIAT i f -- V ,_

SAMPLE
G-633-5782

File ID: SD7142.SPC

Counted on: 8/21/93 @ 8: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

10.7 10.9
30.8 20.1

1848.5 1852.3

I n
363
304
258

Peak
i ti a]
.664
.733
.667

center
Final

363. 664
304. 733
258.667

Ini
24.
12.
24.

FWHM
tial Final
000 17.102
000 7.441
000 15.920

PEAK RESULTS

ID Isotope
I Pu236
2 Pu238

Am241
3 Am243

AEA Peak Centroid
Fract. Exp. Obs. Di
0.0056 5.756 5.752 0.
0.0062 5.499 5.481 0.

5.480 5.481 -0.
0.9882 5.234 5.269 -0.

ff. FWHM
004 0.08
018 0.03
001
035 0.07

Count Activity
Rate c/m d/m uCi/ea

0.25 1.30 0.588E-06
0.28 1.94 0.874E-06

0.670E-06
44.56 2040.96 0.919E-03

DETECTOR
Energy(MEV) = 4.079

Energy range (MeV
Efficiency =

CALIBRATION
+ (0.0046)*Channel

): 4.079 TO 6.434
0.1985 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
22709.
22709.
22547.

161.

Analyzed by:

% Recovery
100.000
100.000
99.290
0.710

DM

531

Peak
ID
1
2
3

Ta u
Initial
12.000
6.000

12.000

Final
5.820
5.820
4.734



SPECTRUM SD7142.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 6794.6

WHC-SD-WvDIP-054 REV O

.3

. . . . . . . . . . . . . . . . . . . . . . .3 .

...................................................3 .

...........................................I . . . ... ....... .3
........................3

U32

.3.



W-W-D-L4 REV O

Data Dump
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
1.
2.
3.
5.

10.
17.
58.

139.
294.
718.
846.
100.

10.
2.
5.
1.
0.
0.
1.
4.
3.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

fo r
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
2.
2.
3.
2.
8.

26.
63.

139.
336.
796.
776.

90.
4.
, 3 .
10.

3.
0.
0.
1.
4.
8.
3.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

AFA Spec tIrm:
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.
0. 1.
0. 1.
0. 1.
0. 0.
4. 0.
2. 0.
0. 0.
1. 0.
0. 3.
3. 5.
7. 14.

28. 28.
69. 85.

170. 179.
361. 427.
868. 904.
660. 535.

62. 39.
4. 4.
1. 5.
4. 8.
2. 2.
0. 0.
0. 0.
1. 1.
2. 6.
6. 6.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.

SP: sD71
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.
0.
3.
3.
1.
1.
0.
1.
7.
5.

12.
28.
73.

192.
421.
962.
423.

43.
1.
4.
7.
2.
0.
1.
2.
2.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

42. SPC
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
2.
1.
2.
1.
3.

10.
13.
34.
87.

208.
512.

1002.
337.

30.
4.
9.
9.
0.
1.
1.
0.
3.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
3.
0.
1.
0.
2.
1.
4.
7.

20.
34.
98.

245.
-538.

4056.
265.

29.
3.
3.
4.
0.
1.
0.
3.
5.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
0.
2.
0.
2.
0.
0.
3.
2.
1.
0.
0.
3.
1.
0.
6.

10.
21.
36.

104.
249.
560.

1035.
209.
20.
2.
7.
9.
0.
1.
0.
2.
2.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
3.
0.
5.
3.
0.
5.

15.
56.

100.
253.
591.

1013.
167.

21.
3.

10.
3.
0.
0.
1.
0.
9.
6.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.

0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
3.
0.
0.
2.
0.
0.
2.
2.
4.

20.
57.

135.
268.
693.
963.
124.

12.
0.
4.
5.
0.
0.
1.
6.
6.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
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(<7/ ~3ius Ycz..-

A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-634-5782

File ID: SD8359.SPC

A N A L Y S I S

WH-SD-WM-DP-054 PREV O

Counted on:
Detector/Geometry
Count time:

8/21/93 @ 8: 0
number: 8/ 1

30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

83.4 87.3
3.0 2.5

Peak center
Initial Final

230.529 230.529
138.072 138.072

Initial
76.000
16.000

WHM
Final

173.772
1.517

Ini
38.
8.

Tau
tial Final
000 17.474
000 0.279

PEAK RESULTS

AEA
Fract.
0.9915

0.0085

Peak Centroid
Exp.
5.143
5.144

Obs.
5.142
5.142
4.708

Di
0.
0.

DETECTOR
Energy(MEV) = 4.059

Energy range (MeV
Efficiency =

ff.
001
002

FWHM
0.82

0.01

Count
Rate c/m

6.63

0.06

Activity
d/m uCi/ea
37.21 0.168E-04

0.168E-04
0.32 0.143E-06

CALIBRATION
+ (0.0047)*Channel

): 4.059 TO 6.465
0.1782 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
3333.0
3333.0
3343.4

-10.4

Analyzed by:

% Recovery
100.000
100.000
100.312
-0.312

DM

534

G E N E R A L

Peak
2

2

Peak
ID Isotope

Pu239
Pu240
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WNHC-SO-WM-SP-054 REV 0

Data Dump
0.
0.
0.
0.
0.
2.
2.
0.
1.
2.
3.
2.
3.
4.
4.
4.
6.

16.
13.
20.
33.
31 .
38.
41 .
40.
35.
21.
2.
1.
1.
1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 1.
1. 1.
2. 0.
2. 0.
3. 1.
0. 3.
0. 0.
2. 1.
2. 1.
1. 3.
3. 4.
3. 4.

12. 2.
6 . 1.
4. 6.
5. 6.
8. 14.
11. 15.
18. 26.
41. 34.
38. 32.
36. 42.
44. 49.
43. 41.
36. 38.
15. 8.

2. 0.
2. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

SP:S0B359.SPC
0. 0.
0. 0.
2. 0.
1. 1.
0. 0.
1. 2.
0. 1.
3. 1.
1. 1.
3. 0.
3. 3.
1. 3.
0. 7.
3. 8.
6. 5.
9. 11.

10. 7.
10. 10.
14. 11.
21. 26.
31. 30.
35. 34.
52. 36.
35. 44.
33. 36.
37. 31.

9. 4.
6. 3.
0. L
2. C 3.
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
1.
0.
0.
3.
2.
2.
0.
4.
3.
1.
5.
3.
3.
9.
7.

21.
18.
21.
42.
31.
55.
43.

C43;
42.
7.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

536



C>

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY
WHUC~j-Sc-W -P- 4 REVO ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
( -G( 2 6645 6-439 (-v' .- c4/ cWZ J)-2, r&0 ,

Analysis: Sample Prep:

Instrument: 7, 37 Procedure/ Rev: /- 5 0 3 - C - C

Technologist: ,1 Date: . -

Starting Time: Temperature .

Ending Time: ; Chemist: f / T

Comments:

Description Lab ID Description Lab ID

1 43C- s 5-82 1I1

2 zA.(K 12

3 _ 5 3-792 13

4 38 5- P;2 14

5 6 -3 7?2 15

7 5V- 7 82 17

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

'A-O O 3G l/ec,

A-600(-861 (03/921



HC-SD-W01M-DP-054 REV 0 ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 August 15, 1993
PREPARED BY: DATE COMPLETE:

L. L. Fritts 6"qv otZCC> August 19, 1993

UNITS: uCI/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC CET LIM % CT ER
STD 63B43 G635 Am-241 2.38E1 _88.9 4.6

BLANK G636 Am-241 <6.37E-6 61.1 26.1

D-2 G637 Am-241 <6.37E-6 19.7 6.37E-6 30.8

D-3 G638 Am-241 <6.37E-6 60.4 6.37E-6 30.6

D-4 G639 Am-241 <6.37E-6 45.6 6.37E-6 27.1

D-5 G640 Am-241 <6.37E-6 62.6 E.37E-6 45.

D-6 G641 Am-241 7 64E-6 8.2 6 37E-6 42.0

D-7 G642 Am-241 <637E-6 51.3 6.37E-6 23.3

NARRATIVE: X NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

| | |533



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

G 635.-5582 102 5 DAY 7-22-93 15:16 23

Am241 LA-503-156 % RECOVERY D44P3 0

? ./0 . -/,-.Y A -t 3 -TD

EDP R201
STDI4 6/ '

STD VALz,2,?

AROO1

RESULT .;:t'

%REC ? tj

3 5

/9ys 3 Aiks 4Aayt5

M51 I

etokgtmund in CPM\ (BKG) 6

Am-241 pCi/L = ((241 ' SPKA - SPKV * DF * DDF * (1000mL/)) / ((C243 I S ' (2220000dpm/rnL))

pCi/mL = pCi/L / (1000imL/)
Traer % Re = ((AT / MIN CTd - BKG) - 2 ' (243 / (C241 + C243)) / (SPKA - SPKv)) 1 100

Relative Counting Enr = Squae Root of ((1 / C241) + (1/C243)) ' 100

km-241 pCi/L 2.38E+01

-241 pCi/ml 2.38E-02

eladive counting enor 4.6%

-243 T:cer Reoverv 72.2%

Data Entry by: Date: 1 9-Aug-93

Approved by: Date: ejwt /',/13

Form 3 Rev. 1.1 Page 1 of 1

539

.- C

C

Cd)
6

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD

Sedal No, pike T-acer) Book Number 58843
G635-5582 civitv of Amt243 Tacer in dpm/mtL (SPKA) 5655

*Batch 0 pike (Tnin) Volume in mL (SPKV) 0.05

1376 oltune of Smnple in mL (ISS) 1
Rerun o ilution Factor (VF) 101

0 iigest Dilution FPcLtr (DDF) 1I
Analst m-241 Ara Peak Heidit fmin AEA (241) 1335

Am-243 Aira Peak HeiOhi frmn ALA (243) 721

Date (otal AT Count (ATT) 8914

08/1 5/93 \AT Coun Time in Minutes (MIN CTd) 30



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

61&35-5p~

BEST AVAILABLE COPY

540

30



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

G 636.-5632 102 5 DAY 7-22-93 15:16 23

Am241 LA-503-156 uCi/ML D44B3 0

REAGENT BLANK < (e. j 

COUNT AS uCI/L

C/)
C

Re . N 4- i ;;.'tr 
4 0(DF7_ 3)

AM-241: LA-503-156 (D-O) LIQUIDS BL7ANK7

Seuial No. p e C(Ta ) .oNA T273 3

0636-5682 ctivity CoatA243 Tmer in dprn/mL esMA ) F35655
k Batch Jr i nac) Volume in ni. 15

1376 =olue op ;/npte in ml. m/S) 1
Rerun No. )iSui n Iac to

N0t Dilutorn Factor is L

Ana s n 41 Ao Peak Iii pm ALA (C2 Am-21 p

-243 Aa Pak lh mn AEAp(L/ 3.3

oDate (til AT Count eATDTr 22.0

08/1-5/93 AM4n Tein er1%

atan Ertry by: Date: 39Au-

packvedund in tM (BK) /

Am-241 fi/L 1((241 P SP'A eS * DF DD- (lOO0mI/L) ((1243 SSf (2220006p1/t))

pCi/mtl = ;ufi/L /I (lOOrnL/L)

Tocer % Pee = ((ATMT / MN Old - EKG) - 24M,3 / (C241 + C243))!/ (SPKA SPKVI) 100

Relative Counting, Ejruz- Squae Root of ((I / 241) + (1/0243)) -100

NOTE: Reported result'is a LESS TH-AN value using
5% of the Am-243 peak as the Am-241 peak.

a-2441 1uCi/L -< 6.37-0

Data Entry by: Ii4~cDate: 19-Aug-92f
lpproved by: Date: $

4
t4 - ' e1 /9f

Form 3 Rev. 1.1 541 Pate 1 of 1



WHC-SD-WiM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

S /49

~2 7413 -

G6 36, - 6-6 g3D

BEST AVAILABLE COPY

542



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No $amrpie Pa.,, Care Time issued PI0oiiy

G 637.-5782 102 5 DAY 7-22--93 15:20 23
0er*mn hcMe d. S 'idard 0es,11 0*nis Chare Code Prn

Am241 LA-5S3--156 uCi/L D44B3 0

2C

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Serial No. rke (Tamte) Book Number 58843
G637-5782 \chwity of An24 3 Thioer in dpm/mL (SPKA) 5655

Batch ID EKe (Tiner) Vohime in ml- (SPKV) 0.05
1376 Volume of Sample in mnL (SS)

Reru No M ilution Factor (DF)

0 igest Dilution Fuctor (DDF) L 1
Analyst 4-241 Ara Peak Heixht fom AEA (C41) 11

D7-ate rotd AT Count (ATOT) 1053
08/15/93 kT Count Time in Miinutes ( IIN CTd) 3C

,ackmnund in CTM (OKC)

Am-241 pCi/L = ((C41 SPKA - SPIKV DF - DDF * (1000mL/Q) / ((C43 SS (2220000dpm/rnl))

pCi/ml = pCi/L / (1000mL/4
Tracer % Rec = ((AMT / MIN CTd - BKG) * 2 - (-43 / (C241 + C243)) / (SPKA SPKV) * 100
Relative Counting Eiirr = Squar Root of ((i / C241) + (I/C43)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

A-241 pCi/L < 6.37E-03

i-241 p/m - < 6.37E-06

elative eooini n-r 30.8%

\rn-?4 3 Tmer Pccovery 19.7%

Dta Entry by Date: 29-Aug-93

pproved by: d ____Date: u at i /993

Form 3 Rev. 1.1
543

Pfge 1 of 1

Cs

1.4)
C)
'-I

-5.

C')

C)

COUNT AS uCI/L (,. 37 X DAA C

An a .--- A s -.. -- 3 AiilySi - 4 Aid so i

/His

om 1 q

__/ ~ _ __ _ _ _ _f7 _ _



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

cz3g-6 4 F73

30 3

BEST AVAILABLE COPY

544



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

G 6138.-5782 102 5 DAY 7-22-93 15:21 23
K4.ten micd soaa' PeIt u-I, Cage Cede arn

Am24I LA-53-'156 uCi/ML 044B3 0
s , =i/ - -c)t,cl stO-p lc

? c a.. D-3

COUNT AS uCX/L < . x X KCIMp f

Cf)

66

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Sea N. 3pike Tracer) Book Number 58B43

G638-5782 AUivitv of An243 Tracer in dpn/ml- (SPKA) 5655

Bat: ID Spike (Tracer) Volume in rnL (SPKV) 0.050
1376 Volume of Sample in mL (USI 1

Reunr No. bilution Factor DF) 1
0 TDiest Dilution Factor (DDF) 1

Analyst Am-241 rea Peak Heieht from AEA ((241) 11
-243 Area Piak Heijht f=m AEA (1243) 337

Daa Total J Count (ATOT) 2826

08/15/93 r4T Count Time in Minutes (MLN CTd) 30

rudin CM (BK) 6

Am-241 pCi/L = ((C241 - SPKA * SPKV * DF DOF * (1000ImL/L)) / ((C243 * *2 * (2220000dpmn/mL))

pCi/mt = yiCi/L / (1000mL/L)
Tracer % Pec = ((ATOT / MIN Crd - 3KG) - 2 - (C243 / (C241 + C243)) / (SPKA ' SPKV)) 100

Pelative Counting Error = Square Poot of ((1 / C241) + (1/243)) - 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

-241 pCi/L < 6.37E-03

Am-?41 pCi/mI < 6.37E-06

Lative counting error 30.6%

A-243 Tracer Pecoverv 60.4%

Data Entry by: Date: 19-Aug-93

pprov ed by: Date: 'uA -/,3J

Form 3 Rev. 1.1 Page 1 of 1

545



WHCSD-WAM-DP-054 REV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

-? 23

G6 co5g - (

BEST AVAILABLE COPY

346



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serol No Sam'c'e Poor'

G 639.-5782 102 5 DA

Am241 LA-503-156

COUNT AS uCI/L

S Oaie Tme 1sued N.uly

y' 7-22-93 15:22 23
A,1/U/ D44 C B-9 Code

u~t/tL 443.3 0

S37X I b)

ID

D-14

A-1- I ~ C c A,81,114, 4

9-/C-T r __ T_ _ r,

- _________-- SdC~3361 10 ,

AM-241: LA-503-156 (D-0) LIQUIDS E

S7,'eria No piike (Tnier) Boik Number S8B343

G639-5782 |activitv of Am24,3 Tmeer in dpm/miL lSPKA) 5655
Bath 3 |oike (Tracer) Volume in mnL (SPKV) 0.05

1376 'olume of Sample in ml (SS) 1

Rerun No. -ilution Factor (DF) 1

o igest Dilution Factor IMF) 1

.Anayst . -241 Area Peak Height frum A C241) 14

'-243 Area Peak Heiht from AEA W243) 543
Date otal AT Count (AT)P 2C46

08115193 kT Count Time in Minutes (MEN Cd) 30
l3ackground in CPM I 2

Am-241 pCi/L : ((C241 SPKA * SPKV - DF * DDF ' (1000m1/L)) / ((C43 * * (2220000dpm/mL))

pCi/mL = pCi/L / (1000mL/U
Tracer % Rec = ((AhT / MIN Crd - BKG) * 2 ' (C243 / (241 + 243)) / (SPKA SPKV)) * 100
Relative Counting Error = Square Pbrt of ((I / C241) + (l/C243)) * 100

NOTE: Reported result is a LESS THAN value using

5% of the Arn-243 peak as the Am-241 peak.

Am-241 pCi/L < 6.37E-03

Am-241 pCi/mL - < 6.37E-06

elative counting error = 27.1%

Am--243 Tracer Peovery = 45.6%

Data Entry by: Date: 19-Aug-93

pproved by: Date: tum /9, /'93
Form 3 Rev. 1.1

C

U/)

Pffge 1 of I

547



WHC-SD-WM-DP-o54 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

'Jt% ;-/t-J3

Ac -,~

S& o3 9 522 : 8

BEST AVAILABLE COPY

548



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

G 640,-5782 102 5 DAY 7-22-93 15:24 23
Ie"reroc Sero ar, es. UnI s C , Ce<e Rcr'u

Am241 LA-503-156 uCi/ML 44E3 0

COUNT AS uCI/L 4&3D. '

AM-241: LA-503-156 (D-0) LIQUIDS E

:SerhNo. eTr BooNumber

G640-5782 otivitv or Am243 Trcer in dpm/mL (SPA) 5655

Bat7 hD pike (Tracer) Volume in mL (SPKI 0.050

1376 ple in mL (IS) 1

SRerun No lotio (DF)

0 iet Dution Factor (DDF) 1

Analyst Am-241 Area Peak Heijht from AEA (:241) 5
m-243 Area Peak tleieht from AEk (C243) 275

: Date TotL AT Count (ATOT) 2885

'08/15/93 AT Count Time in inutes (MNN 7d) 30

Packzround in CPM(8G6

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF *DIT * (1000mL/L)) / ((243 SS (2220000dpm/mL))

iCi/mL = pCi/L / (1000 mL/L)
Tracer % Rece = ((ATOT / MDN CM4 - BKG) ' 2 * (243 / (C241 + C243)) / (SPKA * SPlv)) 100

Relative Counting Error = Square Root of ((I / C241) + (1/C243)) ' 100

NOTE: Reported result is a LESS THAN value using

5% of the Am-243 peak as the Am-241 peak.

F-241 pCi/L < 6.37E-03

-241 i/mL< 6.37E-06

"lative counting error 45.1%

Am-243 Tracer Recoverv

4 -~ N.

Data Entry by: Date: 19-Aug-93

pproved by: Date: -a&zq /9 993j
Form 3 Rev. 1.1 Pe~e 1 of I

543

C)

U:)



WHC-SD-WM-DP-054 REV O
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

z-/c ' ~

6 3-5~&- 5~2

BEST AVAILABLE COPY

550

3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

,( 54.-7

(3 41.57F2 12 5 DAY

Am241

I s.5 $A'a-

LA-5O3- 156

? /IL _ __ _ -

? A

COiUNT AS uC I /L

a 7-22-93
Pesou ts 1

uCi i/M.L

Tir* ,isued Pro y

115:25 23

D4 423 a

CuD-' '

-7(-~ X D

AM-241: LA-503-156 (D-0) LIQUIDS SML

u eria No. i e ITracer) Book Number (S K 158843 5 5
G641-5782 2tiity of Amy243 Tracer in dpmy/mL 3

E mt ID pike (Tracer) Vadumne in mLJ (SPKV) 0.05
13 7 6 E hum of Sample in mnL (S) .1

enNo ilution Factor (DF) .1

Sigst Dilution Factor (DDF) 1

:,:AnalysT7t m-241 Aia Peak Heifht from AEA (C241) 6
.m-243 Area Pak, Ha,,ht from AEA (C243) 100

Daae Total AT Count (Kil)T) 54-7
108/15/93 'kT Count Time in Minutes rMI 1f) 30

S con in Pc,(B,1 1

Am-241 pCi/L = ((C241 ' SPKA * SPEV * Dr * DDF ' (1000ml/L)) ((C243 o SS o (2220000dpm/miL))

pCi/mL = pCi/L / (10O0 0 L,/L)
Tracer % Rec = ((ATOT / MIN -Td - BKG) * 2 * (C43 / (241 + 243)) / (SPEA * SPKV)) 100
Relative Counting Error = Squan Po of ( ( 41) + (1/C243)) * 100

Am-241 pCi/L.4

Am- 241 pCi/mL 76E0

ioDiluting Facor 42.0%

Apm-243 Tracr Peveh .2%

Dlcata Entry by: Date: 1 9-Aug-93

pproved by: Date: AuCount, u7_9

Form 3 Rev. 1.1 PEge 1 of 1

551
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WHC-SD-WM-DP-054 REVO
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

'3-/(-9?3

6 G6'/1 7

BEST AVAILABLE COPY

552

S5(



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

'4 (&O()

G 642. -5762 102 5 DAY

Amn241,2- |LA - 50[3- 56

COUNT AS uCI/L

a7-22-93 I I25 23

uC i/ML

<G37 10E

L'D44B3 0
% Cwoe I

|D-7

C

AM-241: LA-503-156 (0-0) LIQUIDS
Sed No. pike (Tracer) Book Number 58B43

G642-5782 kctivity of Am?43 Tracer in dpm/nL (SPKA) 5655
Batch ID 3pike (Tracer) Volume in mL (SPKV) 0.050

1376 cl::s of Sample in mL IV I

Rmfun No. ilution Factor (DF) I

0 igest Dilution Factor (DDF) 1

A .alys .6-241 Area Peak Heieht from AEA C

m-243 Ana Peak Heiieht from AEA (C43) 60

Date eta AT Count (ATOT) 2304

08115/93 STCount Time in Minutes (MIN C _d) 30
2

Am-241 pCi/L = ((C241 * SPKA * SPKV - DF - DDF (1000mL/L)) / ((C243 *SS (2220000dpm/mL))

pCi/mL = pCi/L / (1000 imL/L)
Tracer % Rec = ((AIOT / N[N CTd - BKG) - 2 -(C243 / (C241 + [243)) / (SPEA SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

NOTE: Reported result is a LESS THAN value using

5% of the Am-243 peak as the Am-241 peak.

Lpum-241 pCi/L < 6.37E03

-241 pCi/mI < 6.37E-06

vati countinz error 23.3%

-243 Tracer Recovery 51.3%

Data Entry by: Date: 19-Aug-93

Approved by: Date: A /" /'

Form 3 Rev. 1.1 553

C
I-;-]
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L
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0
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Page 1 of 1



WHC-SD-WM-DP-054 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

? V6 -9~5

3- ac6

BEST AVAILABLE COPY

554

Nt)



ii

?-t (C~W3'

WHC-SD-WVM-DP-054 REV O
G E N E R A L A L P H A E N E R G Y A N A L Y S I S

Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-635-5582

File ID: SD6601.SPC

Counted on: 8/18/93 @ 3: 0
Detector/Geometry number: 6/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

355.426 355.426
299.671
254.340
49.707

299.671
254.340
49.707

FWHM Tau
Initial Final Initial
12.000 0.036 6.000
32.000
32.000
0.000

30.962
18.636
0.200

16
16
0

.000
.000
.000

PEAK RESULTS

ID Isotope
1 Pu236

Cm243
2 Pu238

Am241

AEA
Fract. Exp.
0.0630 5.756

5.786
0.6802 5.499

5.480
0.2567
0.0000

Peak Centroid
Obs.

5.767
5.767
5.505
5.505
5.292
4.330

Diff.
-0.011
0.019

-0.006
-0.025

FWHM
0.00

0.15

0.09
0.00

Count Activity
Rate c/m d/m uCi/ea

8.13 43.39 0.195E-04
0. 262E-04

87.78 637.31 0.287E-03
0.220E-03

33.13 173.19 0.780E-04
0.00 0.00 0.117E-08

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel

Energy range (MeV): 4.096 TO 6.503
Efficiency = 0.1913 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
62387 .0
62385.8
64523.1
-2137.4

% Recovery
100.000
99.998
103.424
-3.426

Analyzed by:

555

2
3
4

height
Final
23. 2

Peak
Initial

17.4
2477.4
1040.1

0.0

2497.
1097.

0.

9
1
1

Final
0. 000
5.942
.757

0.200
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WHC-SD-WM-DP-054 REV 0

Rav Data Dump for AEA Spectrum: SP:SD6601.SPC
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 2. 0. 3. 1.
21 2. 1. 0. 1. 0. 2. 1. 2. 1. 0.
31 3. 2. 1. 0. 3. 0. 0. 1. 1. 0.
41 3. 2. 2. 1. 0. 1. 5. 3. 3. 1.
51 2. 1. 1. 2. 1. 4. 0. 1. 0. 2.
61 2. 4. 1. 1. 3. 3. 4. 2. 0. 3.
71 4. 4. 2. 2. 3. 2. 3. 1. 3. 1.
81 2. 1. 5. 1. 2. 2. 1. 2. 2. 3.
91 2. 3. 3. 1. 5. 2. 5. 4. 3. 6.

101 1. 6. 4. 4. 2. 4. 7. 4. 4. 3.
111 3. 3. 1. 3. 7. 5. 5. 3. 7. 1.
121 10. 2. 3. 5. 6. 6. 5. 6. 0. 7.
131 11. 5. 3. 7. 7. 5. 4. 4. 3. 8.
141 5. 7. 8. 10. 8. 10. 12. 10. 7. 6.
151 11. 9. 9. 13. 11. 5. 15. 7. 11. 13.
161 6. 11. 12. 12. 10. 16. 11. 10. 11. 14.
171 14. 15. 14. 11. 13. 14. 17. 22. 21. 25.
181 19. 20. 24. 17. 28. 24. 22. 23. 31. 23.
191 26. 30. 31. 37. 34. 30. 38. 37. 36. 36.
201 41. 47. 50. 53. 61. 68. 54. 67. 69. 80.
211 65. 101. 76. 90. 91. 109. 99. 94. 143. 124.
221 127. 132. 148. 159. 180. 182. 186. 177. 218. 225.
231 228. 252. 268. 321. 350. 349. 360. 401. 386. 417.
241 S9-1 469. 512. 549. 580. 590. 578. 626. 683. 702.
251 C721. 671. 702. 669. 681. 606. 629. 628. 607. 554.
261 PT. 555. 450. 439. 410. 397. 353. 382. 384. 366.
271 394. 427. 390. 370. 434. 435. 456. 512. 535. 566.
281 637. 656. 670. 707. 776. 907. 9 z. 910. 997. 956.
291 1035. 1175. 1175. 1212. 1261. 1288. (335, 1317. 1291. 1311.
301 1291. 1182. 1099. 1089. 1013. 942. 3. 850. 658. 600.
311 519. 444. 400. 305. 286. 239. 206. 142. 121. 78.
321 78. 59. 46. 35. 26. 13. 11. 6. 10. 4.
331 4. 2. 3. 1. 1. 3. 1. 2. 0. 0.
341 2. 3. 2. 3. 0. 1. 2. 1. 1. 2.
351 4. 4. 5. 9. 2. 0. 4. 3. 2. 3.
361 2. 3. 2. 2. 2. 4. 5. 2. 1. 1.
371 2. 0. 1. 2. 2. 1. 0. 0. 0. 0.
381 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
291 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 1. 0. 0. 0. 1. 1. 1. 0.
431 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 1. 0. 0. 0. 0. 0. 1. 0. 0. 0.
451 0. 0. 0. 1. 0. 0. 0. 1. 0. 1.
461 0. 0. 0. 3. 0. 0. 0. 1. 1. 1.
471 0. 0. 0. 1. 0. 1. 0. 1. 1. 0.
481 1. 0. 0. 1. 1. 0. 0. 0. 0. 2.
491 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
511 1. 0.

557



G E N E R A L
WH-SD-WMV>DP-054

A L P H A E N ER G Y
Rev. 1.10

RE 0
A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
G-636-5682

File ID: SD7127.SPC

Counted on: 8/18/93 @ 3: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

360.292 360.292
304.281 304.281
258.640 258.640
146.734 146.734

FWHM
Initial Final
28.000 35.070
16.000 19.142
24.000 15.799
132.000 2.000

Tau
Initial Final
14.000 19.689
8.000 19.689
12.000 5.027
66.000 0.200

PEAK RESULTS

isotope
I Ra224

Pu236
2 Pu238

Am241

AEA Pea
Fract. Exp.
0.0045 5.680

5.756
0.0131 5.499

5.480
0.9696
0.0128

k Centroid
Obs.

5.742
5.742
5.484
5.484
5.274
4.759

Diff.
-0.062
0.014
0.015

-0.004

FWHM
0.16

0.09

0.07
0.01

Count
Rate c/m

0.14

0.42

31.02
0.41

Activity
d/m uCi/ea
0.75 0.340E-06

0.326F-06
2.88 0.130E-05

0.993E-06
152.98 0.689E-04

2.02 0.911E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0046)*Channel

Energy range (MeV): 4.084 TO 6.440
Efficiency = 0.2028 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16726.0
16726.0
15999.0

727.0

% Recovery
100.000
100.000
95.653
4.347

Analyzed by:

Sm

?- /Stex

Peak
Initial

5.6
23. 1

1320.2
14.1

height
Final

5.0
20. 1

1328.5
10.5



SPECTRUM SD7127.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

WHC-SD-'M"; P-0 t REV O

4869.0

. 3

........3

.......................3

....................................................3 .

................................................................3

........................ 3
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WH&sD-WM-DP-054 REV 0

Raw Data Dump for AFA Spectrum: SP:SD7127.SPC
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 1. 1. 1. 0. 1. 0.
31 0. 1. 0. 1. 2. 0. 0. 2. 3. 0.
41 0. 0. 0. 1. 1. 0. 2. 0. 0. 2.
51 0. 1. 0. 0. 1. 0. 0. 0. 0. 0.
61 0. 2. 1. 0. 2. 0. 2. 0. 2. 0.
71 1. 0. 0. 0. 0. 1. 0. 0. 2. 1.
81 3. 1. 0. 0. 3. 3. 2. 0. 1. 1.
91 2. 2. 2. 2. 3. 1. 2. 2. 3. 2.
101 1. 0. 2. 0. 1. 1. 1. 2. 4. 0.
111 3. 2. 2. 1. 1. 1. 2. 1. 3. 5.
121 2. 5. 2. 2. 3. 3. 1. 3. 3. 5.
131 3. 0. 2. 4. 5. 6. 4. 3. 4. 3.
141 1. 4. 4. 4. 9. 6. 4. 3. 4. 5.
151 0. 5. 3. 2. 6. 3. 7. 5. 7. 6.
161 13. 6. 7. 5. 9. 6. 8. 13. 3. 10.
171 4. 7. 4. 10. 9. 8. 14. 9. 12. 9.
181 10. 5. 12. 7. 13. 14. 12. 14. 17. 10.
191 7. 17. 11. 18. 12. 19. 15. 16. 16. 21.
201 20. 17. 20. 25. 19. 22. 14. 32. 18. 24.
21' 26. 28. 38. 38. 33. 29, 29. 34. 29. 47.
2, 49. 51. 56. 57. 47. 61. 54. 75. 78. 82.
231 83. 79. 94. 115. 99. 125. 126. 151. 156. 152.
241 215. 219. 232. 246. 317. 346. 3 6, 397. 455. 530.
251 524. 540. 640. 663. 694. 716. 77 722. 686. 697.
261 598. 579. 492. 383. 303. 260. 72. 127. 97. 101.
271 70. 43. 49. 43. 29. 22. 15. 18. 12. 7.
281 2. 4. 6. 6. 3. 3. 3. 6. 5. 6.
291 1. 4. 5. 5. 8. 10. 13. 7. 7. 14.
301 9. 11. 9. 1 5s 11. 10. 8. 11. 5. 3.
311 7. 5. 4. 2. 3. 4. 2. 1. 0. 0.
321 0. 0. 0. 0. 0. 1. 0. 1. 0. 0.
331 0. 0. 0. 0. 1. 0. 1. 0. 0. 0.
341 1. 1. 0. 2. 2. 2. 2. 0. 1. 1.
351 2. 1. 2. 3. 2. 2. 6. 4. 0. 4.
361 0. 6. 4. 0. 1. 1. 6. 0. 0. 2.
371 3. 0. 1. 1. 1. 1. 0. 2. 0. 0.
381 1. 1. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
47' 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
4, 0. 1. 0. 0. 0. 0. 0. 1. 0. 0.
491 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
511 0. 0.

560



D~. u.
2- u~-~u'

G E N E R A L
WHC-SD-M-DP-.4 REV O

A L P H A E N E R G Y A N A L Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-637-5782

File ID: SD8348.SPC

Counted on: 8/18/93 @ 3: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

12.1 8.8
387.2 383.9

0.0 0.1

Peak center
Initial Final

303.238 303.238
257.228 257.228
171.699 171.699

FWHM
Initial Final
20.000 20.729
20.000 13.551
0.000 0.200

PEAK RESULTS

eak AEA Pea
ID Isotope Fract. Exp.
1 Pu238 0.2647 5.499

Am241 5.480
2 Am243 0.7353 5.234
3 0.0000

k Centroid
Obs.

5.486
5.486
5.270
4.868

Di
0.

-0.
-0.

ff.
013
006
036

FWHM
0.10

0.06
0.00

Count
Rate c/m

2.72

7.56
0.00

Activity
d/m uCi/ea

19.72 0.888E-05
0. 680E-05

358.49 0.161E-03
0.00 0.117E-08

DETECTOR
Energy(MEV) = 4.061

Energy range (MeV)
Efficiency =

CALIBRATION
+ (0.0047)*Channel
: 4.061 TO 6.467
0.1916 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
4620.0
4620.0
5138.0
-518.0

% Recovery
100.000
100.000
111.212
-11.212

Analyzed by:

5(;1

S I S

Peak
ID

1
2
3

Tau
tial
000
000
000

Ini
10.
10.
0.

F
C
6
0

inal
.000
.174
.200



SPECTRUM SD8348.SPC
LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 1312.6

WHC-SD-WVP-054 PEV O

... 2..
.................... 2.
. . . . . ........................................................2 . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 . .
. . . . . . . . . . . . . . . .2 . . .

S62



WHCS-Ul DP2- REV 0

Data Dump
0.
0.
0.
0.
0.
4.
1.
1.
1.
0.
1.
2.
1.
0.
1.
0.
3.
0.
3.
1.
2.
8.

10.
27.
44.

148.
135.

10.
2.
3.
5.
2.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD343.SPCf cr
0.
0.
0.
0.
1.
2.
0.
0.
3.
1.
1.
4.
0.
0.
2.
2.
1.
4.
1.
4.
4.
2.

14.
25.
42.

185.
117.
20.

3.

11
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 1.
4. 0.
2. 0.
1. 1.
0. 2.
1. 2.
0. 2.
0. 0.
2. 0.
0. 0.
2. 1.
0. 1.
1. 2.
2. 1.
2. 2.
0. 2.
5. 2.
3. 1.
1. 6.
6. 5.
8. 6.

18. 10.
16. 31.
61. 61.

210. 222.
88. 75.

8. 11.
5. 2.
4. 3.
5. 6.
2. 0.
0. 0.
0. 0.
1. 1.
1. 0.
1. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.

0.
1.
0.
0.
1.
0.
2.
0.
0.
1.
2.
0.
1.
0.
3.
1.
2.
1.
2.
4.
1.
7.

18.
20.
81.

224.
58.
5.
1.
5.
8.
2.
0.
0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.1.
1.
0.
1.
1.
1.
0.
2.
0.
0.
1.
0.
0.
2.
5.
3.
2.
3.
2.
5.

12.
23.
30.
98.

1.
3.
3.
3.
4.
1.
0.
0.
0.
3.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1.
3.
1.
1.
1.
3.
0.
1.
2.
2.
0.
2.
2.
2.
7.
5.
6.

16.
26.

104.
221.

47.
6.
2.
3.
2.
1.
0.
0.
0.
0.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
1.
3.
0.
0.
3.
0.
1.
1.
2.
2.
3.
1.
3.
3.
2.
4.
4.

10.
6.

20.
27.

122.
212.

15.
1.
1.
7.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
2.
1.
0.
0.
2.
1.
0.
0.
1.
2.
3.
2.
1.
4.
1.
4.
4.
2.
6.
5.

10.
17.
45.

155.
170.

13.
3.
0.
8.
2.
0.
0.
0.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

563



G E N E R A L
WHO-3D- MID2-054 REV 0

A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-638-5782

File ID: SD2166.SPC

Counted on: 8/18/93
Detector/Geometry number:
Count time: 300

@14: 0
2/ 1

00. Sec

PEAK ANALYSIS

height Peak center FWHM
Final Initial Final Initial Final
10.1 351.260 351.260 40.000 43.833
33.6 294.897 294.897 16.000 0.157

649.7 249.095 249.095 32.000 36.341
10.2 60.169 60.169 204.000 2.000

Energy range (MeV): 4.082 TO 6.438
Efficiency = 0.1897 CPM/DPM

In!
20.
8.

16.
102.

Tau
tial Final
000 7.067
000 7.067
000 3.865
000 gy(MEV) = 4.082 +

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17581.0
17579.6
16803.8

774.6

% Recovery
100.000
99.992
95.579
4.406

Analyzed by:

564

'7 -/Z-<3

Peak
Initial

11.6
56.1

622.4
11.9 (0.00A6)



SPECTRUM SD2166.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

4 VHC-SD-W D-C4 E'EV 0

3

2400.7

.3

..3

. . . . . . . . . . . 3

........... . . . . . . . . . . . .3 . . .

.....................................3

...........I .................I .........3

...........3 .
......... ...

. . . . . .. . . .

........ . 3

SGS

3.
.3.

.3



\WHO- F)-W{ P-04 REV O

AEA Spectrum:Data
0
4
3
6
4

13
13
26
29
27
22
39
54
67

106
118
149
235
295
331
150

23
7
2
2
4
1
4
5

11
3
2
0
0
0
0
0
0
0
0
0
0

Dum P f0r
0.
3.
2.
2.
4.

14.
17.
23.
22.
18.
25.
36.
45.
71.
77.

118.
137.
223.
306.
307.
145.

27.
8.
7.
2.
0.
3.
3.
1.
5.
1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
4.
8.
1.
6.

13.
16.
20.
22.
24.
23.
42.
41.
68.
87.

140.
189.
236.
318.
297.
119.

9.
6.
7.
2.
4.
4.
1.
5.
3.
5.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
3.
4.
6.

13.
17.
22.
28.
27.
33.
41.
57.
70.
95.

117.
151.
285.
295.
307.

76.
14.
8.
3.
5.
3.
3.
4.
3.
4.
3.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

SP:SD21
0.
4.
4.
8.
8.

24.
14.
23.
19.
34.
36.
42.
64.
71.

107.
134.
186.
272.
329.
238.

68.
9.
7.
8.
5.
1.
3.
0.
1.
3.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

66.SPC
0.
1.
7.
7.
4.

18.
14.
19.
18.
31.
37.
44.
63.
62.
39.

140.
177.
263.
305.
245.

69.
10.

5.
11 .

3.
0.
0.
3.
8.
5.
3.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.

5.
6.
6.
8.
5.

15.
22.
19.
27.
14.
32.
32.
63.
81.

120.
159.
205.
285.
321.
207.

58.
10.

8.
5.
2.
1.
1.
2.
7.
5.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
4.
4.
8.
7.

15.
15.
29.
22.
22.
37.
50.
62.
77.

107.
145.
196.
269.
337.
232.
32.

9.
5.
4.
1.
3.
2.
4,
4.
4.
2.
0.
0.
0.
1.
0.
0.
1.
1.
1.
0.

2.

6.
4.

10.
23.
18.
29.
28.
42.
44.
42.
61.
88.
93.

163.
219.
283.
307.
197.

27.
8.
1.
5.
6.
0.
4.
5.
8.
4.
2.
0.
0.
0.
0.
0.
1.

'0.
0.
2.
0.

2.
3.
4.
5.

12.
11.
18.
35.
30.
40.
53.
63.
96.

111.
137.
203.
286.
296.
168.
26.
10.

7.
5.
1.
2.
2.
3.
5.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

SCG



WHC-SD-WM -0-054 REV O
G E N E R A L A L P H A E N E R G Y

Rev. 1.10
A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
G-639-5782

File ID: SD3562.SPC

Counted on: 8/18/93
Detector/Geometry number
Count time: 30

@14: 0
3/ 1

000. Sec

PEAK ANALYSIS

height
Final

25. 1
926.8

Peak
Initial

308.897
264 .309

center
Final

308.897
264 .309

FWHM
Initial Final
12.000 17.467
28.000 22.719

PEAK RESULTS

Peak
ID Isotope
I Pu238

Am241

AEA
Fract.
0.2510

0.7490

Peak Centroid
Exp. Obs. Diff.
5.499 5.503 -0.004
5.480 5.503 -0.023

5.289

FWHM
C . 08

0.11

Count Activity
Rate c/m d/m uCi/ea

7.88 54.35 0.245E-04
0. 188E-04

23.51 116.75 0.526E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel
Energy range (MeV): 4.020 TO 6.477

Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
13258.0
13256.7
15696.8
-2441.4

% Recovery
100.000
99.990
118.395
-18.415

Analyzed by:

516?

/X

Peak
ID
1
2

Peak
Initial

54 .7
915.4

Tau
Initial
6.000

14 . 000

Final
0.000
8.127



SPECTRUM SD3562.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 3462.3

VVHC-SD-WM-DP-054 REVO

.. 2 .
. . . . . . . . . . . . . .2 ..
.................................2.....
. . . ..............................................................2 ..
. . . .......................................................... 2 .
.........................2
...2 ..



V'HC-SD-NM-DP-054 REV 0

Data Dump
0.
1.
0.
0.
0.
0.
1.
1.
2.
1.
0.
0.
2.
2.
1.
2.
1.
5.
2.
1.

10.
11.
12.
41
80.

282.
536.
297.

46.
6.
9.

10.
5.
0.
0.
0.
5.
5.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.

for AA Spec
0. 0.
1. 0.
1. 0.
1. 1.
1. 1.
0. 0.
0. 0.
1. 0.
1. 1.
4. 0.
0. 1.
0. 1.
0. 2.
0. 0.
1. 2.
0. 0.
5. 3.
2. 4.
6. 3.
7. 6.
5. 9.
9. 10.

20. 21.
41. 45.
83. 94.

287. 32I .
479. C543
235. 198.
46. 28.

3. 3.

2. 0.
0. 1.
4. 1.
1. 4.
3. 6.
4. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 0.
0. 2.
0. 1.
0.

tru :
0.
3.
1.
0.
1.
0.
0.
2.
0.
3.
1.
0.

1.

2.
2.
2.
5.
5.
5.

9.
23.
45.

139.
344.
487.
189.
23.

0.
12.

5.
2.
0.
1.
3.
5.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.

SP:S3D3562.SPC
0.
1.
1.
0.
1.
0.
1.
0.
0.
0.
0.
1.
1.

1.

2.
5.
4.
4.
5.
7.

13.
21.
41.

152.
365.
471.
150.

19.
2.
6.
6.
2.
1.
1.

3.
6.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
4.
0.

0.
1.
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
I.
0.

3.
3.
5.
6.
6.

13.
33.
56.

155.
401.
444.
124.

20.
5.
8.
5.
0.
0.
2.
1.
2.
5.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.

0.
I.
0.
0.
0.
0.
1.

1.
0.
0.
0.

3.
2.
2.
1.
1.
1.
2.
1.
8.
6.
9.

24.
66.

161.
416.

465.
107.

16.

0.
1.
0.
3.
2.
5.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
2.
1.

2.
0.
0.
0.
0.
1.
2.
0.
0.
2.
0.
0.
2.
0.
2.
1.
1.
1.
3.6.

12.
13.

30.
75.

186.
420.
414.

78.
11.
4.
6.
8.
2.
1.
2.
7.
7.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.

1.
0.
1.
0.
2.
0.
0.
1.
0.
1.
1.
2.
1.
1.
1.
1.
3.
4.
1.
2.
4.
9.

29.
81.

231.
471.
352.61.

8.
12.
8.
5.
1.
0.
2.2.
2.

2.
1.0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
1.

0.
1.
1.
0.
1.1.

1.
2.
0.
0.
1.
2.
1.
2.
1 .
2.1.

5.
1.
3.
5.
8.

34.
108.
261.

3 8 .53.

10.
9.
3.
4.
1.
0.
4.
7.
4.
2.
0.0.
1.
0.
0.
1.
0.
0.
0.
1.
2.
0.



WHC-SD-WM-DP-054 REVO
G E N E R A L A L P H A E N E R G Y

Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-640-5782

File ID: SD4767.SPC

A N A L Y S I

Counted on: 8/18/93 @14: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

4.0
7.9

454.0
11.9

3.3
5.1

401.5
9.6

Peak center
Initial

361 .742
296.192
251.393

39.020

Final
361.742
296. 192
251.393
39.020

Initial
16.000
60.000
20.000

320.000

FWHM
Final

13.245
125.492
15.377
2 .000

Tau
Initial Final
8.000 1.836
30.000 26.014
10.000 1.754

160.000 0.200

PEAK RESULTS

sotope
I Pu236
2 Th228

Am241
3 Am243

AEA
Fract.
0.0068
0.0162

0.9630
0.0139

Peak Centroid
Exp.
5.756
5.430
5.480
5.234

Obs.
5.755
5.453
5.453
5.247
4.270

Di
0.

-0.
0.

-0.

ff.
001
023
027
013

FWHM
0.06
0.58

0.07
0.01

Count
Rate c/im

0.12
0.29

16.91
0.24

Activity
d/m uCi/ea
0.91 0.408E-06
2.98 0.134E-05

0. IOE-05
1139.50 0.513E-03

1.81 0.816E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.1349 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
11193.0
11191.6
8779.3
2412.3

% Recovery
100.000
99.987
78.436
21.552

Analyzed by:

570

S

ID

2
3
4



SPECTRUM SD4767.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 1683.3

4
4
4
4

571

WHC-SD-WM-DP-054 REV O

3
3

... .. .. .. .. 3

...............................3

.....................................3 ........

..... 32........
2.. .3.



WHC-SD-WM-DP-054 REV O

Data Dump for
0. 0.
2. 0.
3. 4.

12. 1.
7. 7.
4. 7.
9. 5.

18. 9.
6. 8.

13. 15.
16. 13.
11. 17.
14. 31.
28. 18.
26. 37.
36. 35.
35. 43.
34. 44.
58. 61.
51. 61.
68. 45.
75. 59.
58. 80.

100. 87.
161. 151.
264. a2

18. 17.
5. 2.
2. 0.
1. 3.
2. 2.
1. 0.
0. 0.
0. 1.
2. 0.
0. 1.
4. 2.
0. 1.
0. 0.
0. 0.
0. 0.
0.- 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.

AFA Spectrumi:
0. 0.
4. 3.
3. 4.
7. 5.
5. 4.
1. 4.
6. 11.

11. 7.
18. 4.
19. 11.
16. 20.
22. 22.
21. 18.
17. 25.
25. 34.
21. 38.
46. 37.
39. 58.
46. 49.
69. 60.
77. 59.
61. 75.
79. 85.
84. 88.

148. 181.
209. 195.

20. 15.
2. 3.
4. 4.
1. 4.
2. 2.
0. 1.
1. 0.
0. 2.
1. 3 .
1. 0.
2. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

SP:SD4767.SPC
0. 1.
8. 4.
4. 1.
3. 8.
3. 2.
5. 5.

10. 8.
9. 5.

12. 13.
22. 17.
14. 17.
15. 22.
16. 21.
27. 24.
38. 30.
42. 21.
38. 49.
50. 43.
48. 47.
62. 63.
64. 54.
72. 76.
90. 80.
81. 109.

193. 199.
189. 139.
18. 8.

2. 0.
2. 3.
5. 5.
1. 1.
0. 0.
0. 0.
1. 1.
2. 1.
2. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

1.
3.
4.
4.
5.

13.
4.
7.
6.

12.
15.
13.
16.
18.
39.
39.
46.
59.
58.
37.
66.
75.
77.

123.
204.
102.
11.
2.
2.
3.
1.
1.
0.
1.
3.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
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4.
6.
5.
8.
0.
7.
5.
8.

10.
11.
15.
17.
22.
28.
38.
26.
39.
48.
46.
69.
73.
56.
87.

120.
258.

80.
9.
3.
5.
5

0
0
1.

0.
1.
0
0
0
0
0
0
0
0
0
0.
0.
0.
0.
0.



WHC-SD-WM-DP-054 REV O
G E N E R A L A L P H A E N E R G Y

Rev. 1.10
A N A L Y S I

DATA REDUCTION REPORT

SAMPLE
G-641-5782

File ID: SD5684.SPC

Counted on: 8/18/93 @14: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak
Initial

256.305

center
Final

256.305

FWHM
Initial Final Ini
28.000 19.844 14.

PEAK RESULTS

Peak
ID Isotope
1 Am243

AEA
Fract.
1.0000

Peak Centroid
Exp. Obs. Di
5.234 5.270 -0.

ff.
036

FWHM
0.09

Count Activity
Rate c/m d/m uCi/ea

3.89 155.58 0.701E-04

DETECTOR
Energy(MEV) = 4.091

Energy range (MeV)
Efficiency =

CALIBRATION
+ (0.0046)*Channel

: 4.091 TO 6.447
0.2275 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
2217.0
2217.0
1946.7

270.2

% Recovery
100.000
99.999
87.809
12.189

Analyzed by:

573

it>;

S

Peak
ID

I

Peak
Initial

162.9

height
Final
161.9

Tau
tial
000

Final
7.222



SPECTRUM SD5684.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 585.7

\HC-SD-WM-DP05
4 REV O

.1
............ 1
................................ 1
... ............................................................. .
.......................................................... 1.
......................1



\NHO-SD-WIv0P-05 4 REV 0

Data Dump
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
1.
0.
0.
0.
0.
1.
2.
6.

10.
27.
82.
64.
11.
3.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
1.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
1. 0.
2. 0.
1. 0.
1. 0.
0. 1.
1. 0.
1. 0.
0. 1.
0. 1.
0. 1.
0. 0.
0 . 1.
2. 0.
1. 1.
1. 0.
2. 1.
2. 2.
2. 3.
5. 5.
9. 3.

12. 15.
38. 44.
81. ~102
49. 39.

5. 5.
1. 1.
2. 0.
3. 2.
0. 0.
1. 1.
0. 1.
1. 3.
2. 2.
1. 1.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.

SP: SD5634
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
1.
2.
0.
0.
1.
4.
2.

12.
12.
43.
85.
37.
8.
0.
3.
4.
1.
1.
0.
2.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
1.
3.
1.
0.

575



G E N E R A L
Wi-C-SD-WM -DP-054

A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
G-642-5782

File ID: SD6602.SPC

Counted on: 8/18/93 @14: 0
Detector/Geometry number: 6/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

8.0 7.2
46.2 36.3

1096.9 1109.0

Peak center
Initial Final

352.546 352.546
303.282 303.282
253.264 253.264

FWHM
Initial Final
44.000 51.842
16.000 5.226
32.000 32.988

PEAK RESULTS

Peak
ID Isotope

Cm243
Pu236

2 Pu238
3 Am243

AEA Pea
Fract. Exp.
0.0075 5.786

5.756
0.0118 5.499
0.9807 5.234

k Centroid
Obs.

5.753
5.753
5.522
5.287

Diff. FWHM
0.033 0.24
0.003

-0.023
-0.053

0.02
0.16

Count
Rate c/m

0.25

0.40
32.98

Activity
d/m uCi/ea
1.81 0.815E-06

0.607E-06
2.88 0.130E-05

1567.16 0.706E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel

Energy range (MeV): 4.096 TO 6.503
Efficiency = 0.1913 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16985.0
16985.0
16813.7

171.3

% Recovery
100.000
100.000
98.991

1.009

Analyzed by:

576

REV O
A N A L Y S I S

Peak
ID
1
2
3

Initi
22.00
8.00

16.00

Tau
al Final
0 19.919
0 19.919
0 10.958



SPECTRUM SD6602.SPC
I LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 4313.6

WHC-SD-WM-P -054 REV O

... ..3

. . . . . . . . . . . . . . . . . . .3 .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3
. . . . . . . . . . . . . . . . . .3

.3
3.

2
2

577

3



WHC-SD-WM- DP-054 REV 0

Data Dump
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
0.
1.
4.
1.
5.
3.
4.
6.

13.
20.
46.

141.
372.
554.
365.
79.
15.

8.
7.
3.
0.
0.
1.
3.
4.
1.
2.
0.
0.
0.
1.
1.
0.
0.
0.
4.
0.
1.
0.

for
0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
1.
1.
3.
1.

10.
27.
61.

179.
428.
599.
343.

62.
11.
12.
16.

5.
2.
0.
1.
6.
5.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

AFA Sp
0.
0.
0.
0.
1.
1.
0.
0.
2.
1.
0.
0.
0.
2.
1.
2.
1.
1.
5.
7.
7.

23.
74.

172.
395.
562.
306.

57.
13.

5.
19 ,0.

1.
1.
6.
5.
6.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.

ectrum:
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
3.
2.
4.
8.

13.
33.
79.

190.
467.
567.
264.

40.
6.
4.

11.
2.
0.
1.
4.
3.
2.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.

SP:SD6602.SPC
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
0. 0.
1. 0.
0. 1.
0. 0.
0. 0.
0. 0.
2. 2.
II. 1.
1. 1.
3. 2.
6. 4.

11. 6.
10. 9.
37
81

213
472
542
217

36
7
5
9
1
1
0
4
4
1
0
0
0
1
0
0
1
0
0
0
2
0
0

31.
85.

236.
531.
511.
161.
38.

7.
9.
6.
2.
0.
0.
2.
4.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
1. 0.
0. 0.
1. 0.
2. 1.
0. 0.
1. 2.
3. 4.
1. 6.
2. 5.
8. 6.
1. 8.
9. 39.
5. 99.
6. 274.
5. 591.
6. 484.
6. 160.
5. 23.
0. 9.
9. 9.
5. 9.
0. 1.
1. 0.
3. 1.
2. 3.
1. 2.
3. 2.
1. 2.
0. 0.
1. 0.
0. 1.
0. 0.
0. 1.
0. 1.
1. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
578

0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.
4.
1 .
1.
2.
4.
4.

14.
17.
43.

123.
301.

477.
102.

19.
7.

10.
7.
0.
2.
6.
6.
1.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
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